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New substituted indolinones, preparation thereof and their use as pharmaceutical 

compositions 

The present invention relates to new substituted indolinones of general formula 



the isomers, the salts thereof, particularly the physiologically acceptable salts thereof which 
have valuable properties 

The above compounds of general formula I wherein Ri denotes a hydrogen atom or a prodrug 
group have valuable pharmacological properties, particularly an inhibiting effect on the 
proliferation of cultivated human tumour cells, but also on the proliferation of other cells, 
particularly endothelial cells , e g in angiogenesis, on various kinases, particularly on receptor 
tyrosine kinases (such as, for example, VEGFR2, EGFR, IGF1R ) , non-receptor tyrosine 
kinases (such as e g c-src), and serine/threonine kinases (such as e g cyclin-dependent 
kinases), and the other compounds of the above general formula I wherein R| does not denote 
a hydrogen atom or a prodrug group, are valuable intermediate products for the preparation of 
the compounds mentioned above 

The present invention thus relates to the above compounds of general formula I, wherein 
X denotes an oxygen or sulphur atom, 

R 2 denotes a hydrogen atom, a Ct-4-alkoxycarbonyl or C 2 -4-alkanoyl group, 
R 2 denotes a CWalkyl group optionally substituted by one or more halogen atoms or a 
phenyl group or a C 2 -6-alkenyl group optionally substituted by a phenyl group, 




wherein the phenyl moiety may be substituted in each case by a fluorine, chlorine, 
bromine or iodine atom, by a Ci-3-alkyl or Ci-3-aIkoxy group, 

a phenyl group which may be mono- or disubstituted by fluorine, chlorine, bromine or 
iodine atoms, by Ci-3-alkyl orCi-3-aIkoxy groups, wherein the substituents may be 
identical or different, 

a phenyl group substituted by a trifluorom ethyl, carboxy, d-3-alkoxycarbony!, 

aminocarbonyl, cyano, aminomethyl, nitro or amino group, 

a C^-alkyl, C 3 -7-cycloaIkyl, trimethylphenyl 01 naphthyl group, 

a 5-membered heteroaromatic group optionally substituted by a Ci-3-alkyl group, 

which contains, in the heteroaromatic moiety, 

an imino group optionally substituted by a Ci^-aikyl group, an oxygen or 

sulphur atom, 

an imino group optionally substituted by a C^-allcyl group and an oxygen, 
sulphur or nitrogen atom, 

an imino group optionally substituted by a Ci-3-alkyl group and two nitrogen 
atoms, or 

an oxygen or sulphur atom and two nitrogen atoms, and to which a phenyl r ing 

may be fused via two adjacent carbon atoms, 
or denotes a 6-membered heteroaromatic group optionally substituted by a Ci-3-alkyl 
group, which contains one or two heteroatoms in the heteroaromatic moiety and to 
which a phenyl ring may be fused via two adjacent carbon atoms, 
denotes a hydrogen atom or a Ci-6-alkyl group, 

a phenyl group optionally substituted by a fluorine, chlorine or bromine atom, by a 
Ci-3-aikyl, hydroxy, Ct-3-alkoxy, Ci-3-aIkyIsulphenyl, Ci-3-alkylsulphinyl, 
Ct-3-aikylsulphonyl, phenylsulphenyl, phenylsulphinyl, pheny Sulphonyl, nitro, amino, 
Cu3-alkylamino, di~(Cu 3 -alkyl)-amino, C^s-alkanoylamino or N~(Ci_ 3 -alkyl amino)- 
C2.s-alkaiioylamino group, 

denotes a phenyl or naphthyl group optionally substituted by R 7 , which may 
additionally be substituted by a chlorine or bromine atom or a nitro group, a 
5-membered heteroaromatic group which contains an imino group, an oxygen or 
sulphur atom or an imino group, an oxygen or sulphur atom and one or two nitrogen 
atoms, or 



a 6-membered heteroaromatic group which contains one, two or three nitrogen atoms, 
while the abovementioned 5- and 6-membered heteroaromatic groups may 
additionally be substituted by a chlorine or bromine atom or by a methyl group or 
wherein a phenyl ring may be fused to the abovementioned 5- and 6-membered 
heteroaromatic groups via 2 adjacent carbon atoms, or 
and Rc in each case independently of one another denote hydrogen atoms or Ci-3-alkyl 
groups, and 

denotes a fluorine, chlorine, bromine or iodine atom or a cyano group, 

a methoxy group or a C?- 3 -alkoxy group, which may be substituted in the 2 or 3 

position by an amino, Ci-3-alkylamino, di-(C U3 ~alkyl)-amino or 5- to 7-membered 

cycloalkyleneimino group, while in each case an alkyl moiety in the abovementioned 

alkylamino and dialkylamino groups may additionally be substituted by a phenyl 

group, 

a trifluoromethyl, nitro, amino, Ci-3~alkylamino, dHCi- 3 -alkyl)-arnino, 
C 2 - 5 -alkanoylamino J N-(Ct. 3 -alkyl)-C 2 -5-alkanoylamino, C^s-alkylsulphonylamino, 
N-(Ci-3-alkyl)«Ci. 5 -alkylsulphonylamino, phenylsulphonylamino, N-(Cwalkyl)- 
phenylsulphonylamino, aminosulphonyl, Ci. 3 -alkylaminosulphonyl or di-(d-3-aikyl)- 
aminosulphonyl group, while in each case an alkyl moiety in the abovementioned 
alkylamino and dialkylamino groups may additionally be substituted by a carboxy, 
Ci-3-alkoxycarbonyU aminocarbonyl, Ci_ 3 -alkylaminocarbonyl, di-(Ci-3-alkyl)- 
aminocarbonyl, 2-dimethylaminoethylaminocarbonyl or N-methyl»(2- 
dimethylaminoethyl)-aminocarbonyl group and in each case the alkyl moiety of the 
abovementioned alkanoylamino or alkysulphonylamino groups may additionally be 
substituted by a phenyl, amino, dialkylamino, di-(Ci. 3 -alkyl)-amino or a 4- to 7- 
membered cycloalkyleneimino group, 

a C 2 -4-alkylamino group which is terminally substituted in the 2, 3- or 4 position by an 
amino, dialkylamino, di-(Ci~ 3 -aikyl>amnio> benzylamino, N-(d-3-alkyl)- 
benzylamino, d-s-alkanoylamino or N-(Ci. 3 -alkyl)-C2-5-alkanoylamino group and 
wherein additionally tlie amino-hydrogen atom may be replaced by a d-5-alkanoyl, 
benzoyl, Q.s-alkylsulphonyl- or phenylsulphonyl group, while the last-mentioned 
d^alkanoyl or d-s-alkylsulphonyl groups in the alkyl moiety may be substituted by 
a phenyl group, 



a carbonyl group which is substituted by a hydroxy, Cu 3 -alkoxy } amino, 
Ci-3-aIkylamino, N-(Ci- 5 "alkyl)-Ci- 3 -alkylamino or Cs^-cycloalkyleneimino group; 
a Ci^-alkyl group which may be substituted by an amino, C^alkylarnino, 
C 5 . 7 ~cycloalkylarnino or phenyI-Ci. 3 -aikyl amino group which may additionally be 
substituted at the amino nitrogen atom in each case by a Ci-4-alkyl, C 5 -7-cycloaIkyl or 
C2-4-alkeny1 or Ci-4-alkyl group, while 

the abovementioned d-4-alkyl substituent in each case may additionally be 
mono-, di- or tri substituted by a cyano, carboxy, Ci-3-alkoxycarbonyl, 
C2-4-alkanoyl, pyridyl, imidazolyl, benzo[l,3]dioxol or phenyl group, while the 
phenyl group may be substituted by fluorine, chlorine or bromine atoms, by 
methyl, methoxy, trifiuoromethyl, cyano or nitro groups and the substituents may 
be identical or different, or in the 2, 3 or 4 position by a hydroxy group, 
a Ci-3-alkyl group which is substituted by a hydroxy, carboxy, morpholino, 
thiomoipholino, l-oxo-thiomorpholino, 1,1-dioxo-thiomorpholino, piperazino, 
N»(Ci-3-alkyl)-pipeTazino or N-benzyl-piperazino group, by a 5- to 7-membered 
cycloalkenyleneimino group 01 by a 4- to 7-membered cycloalkyleneimino group, 
while the abovementioned 5- to 7-membered cycloalkyleneimino groups may be 
substituted by one or two Ci. 3 -alkyl gr oups, which may be terminally substituted by an 
amino or C 2 -4-alkanoylamino group, by a C 5 -7-cycloalkyl or phenyl group and by a 
hydroxy group and in the abovementioned cycloalkyleneimino groups a methylene 
group adjacent to the nitrogen atom may be replaced by a carbonyl group, 
a Ci-3-alkyl group which is substituted by a 5- to 7-membered cycloalkyleneimino 
group, while a phenyl group optionally mono- or disubstituted by fluorine, chlorine or 
bromine atoms or by methyl or methoxy groups, wherein the substituents may be 
identical or different, or an oxazolo, imidazolo, thiazolo, pyridino, pyrazino or 
pyrimidino group optionally substituted by a fluorine, chlorine, bromine or iodine 
atom, by a methyl, methoxy or amino gr oup is fused to the abovementioned 5- to 7- 
membered cycloalkyleneimino groups via 2 adjacent carbon atoms, while the 
abovementioned monosubstituted phenyl groups may additionally be substituted by a 
fluorine, chlorine or bromine atom, by a methyl, methoxy or nitro group, or 
denotes an imidazolyl or !H-C|- 3 -alky 1 imidazolyl group 
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If Ri denotes a hydrogen atom, the present invention also relates to the tautomeric compounds 
of formula V 




The invention also relates to compounds of formula I, wherein Ri denotes a cleavable prodrug 
5 group 

The invention further relates to pharmaceutical compositions containing the 
pharmacologically active compound, their use and processes for preparing them 

1 0 Preferred compounds of formula I are those wherein the sulphony lamino group of formula 
R 2 „~S0 2 NRg- is linked to the 5-position of the indolinone group 

Also preferred are those compounds of formula I wherein 

R 3 denotes a phenyl group optionally substituted by a fluorine, chlorine or bromine atom, by a 
15 Ci-3-alkyl ? hydroxy, Ct- 3 -alkoxy, C^alkylsulphenyl, Ci^alkylsulphinyt, 

Ci.s-alkyisulphonyl, phenyl sulphenyl, phenylsulphinyl, phenylsulphonyl, nitro, amino, 
C i -3 -alky lamino, di-(Ct- 3 -alkyl)~amino, C^s-alkanoylamino or N-(Ci.3"alkylamino)"C2.5™ 
alkanoylamino group, more particularly a phenyl group optionally substituted by an fluorine, 
chlorine, bromine or iodine atom, by a Ci.3-alkyl, CVa-alkoxy, nitro or amino group 

20 

In another preferred embodiment R 2 denotes a Ci- 4 -alkyl group optionally substituted by one 
or more halogen atoms or a phenyl group, a C 3 -5-cycloalkyl group or a C 2 -4-alkenyl gr oup 
optionally substituted by a phenyl group, wherein the phenyl moiety in each case may be 
substituted by a fluorine, chlorine, bromine or iodine atom or by a Ci-3~alkyl or Ct^-alkoxy 

25 

Moreover, the carboxy, amino or imino groups present in a compound of the above general 
formula I may be substituted by groups which can be cleaved in vivo 
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In addition to the alkoxycarbonyl and alkanoyl groups already mentioned hereinbefore, 
groups which can be cleaved in vivo may also be included, such as an acyl group such as the 
benzoyl, pyridinoyl, pentanoyl or hexanoyl group, an allyloxycarbonyl group, a 
C M6 -alkoxycarbonyl group such as the tert -butyloxycarbonyl, pentyloxycarbonyl, hexyloxy- 
carbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxycarbonyl, 
dodecyloxycarbonyl or hexadecyloxycarbonyl group, aphenyl-Ci-6-alkoxycarbonyl group 
such as the benzyl oxy carbonyl, phenyl etlioxy carbonyl or phenylpropoxycarbonyl group, a 
Ci-3-alkylsulphonyl-C 2 -4-alkoxycaibonyl, Ci- 3 -alkoxy-C 2 -4-aIkoxy-C2-4-alkoxycarbonyl or 
R c C0-O-(RdCRe)-0-CO-group, wherein 

R c denotes a Ci-s-alkyl, C 5 -7-cycloalkyl, phenyl- or phenyl-Ci-3-aIkyl group, 

R c denotes a hydrogen atom, aCi_ 3 -alkyl, Cs-7-cycloalkyl 01 phenyl group and 

R d denotes a hydrogen atom or a Ci-3-alkyl group or a RfC04>(R g CRh)-0-Rest wherein 
R f denotes a Cus-alkyi, Cs-7-cycloalkyl, phenyl or phenyl-Cj-3-alkyl group, 

R g denotes a hydrogen atom, a Ci-3-atkyl, C 5 .7-cycloalkyl or phenyl group and 
Rh denotes a hydrogen atom or a C 1-3 -alky 1 group, 

while the abovementioned ester groups may also be used as a gr oup which can be converted 
in vivo into a carboxy gr oup 

Preferred compounds of the above general formula I ar e those wherein 
X denotes an oxygen atom, 
R 1 denotes a hydrogen atom, 

R 2 denotes a Ci^-alkyl group optionally substituted by one or more fluorine atoms or a 
phenyl group or a C2-4-alkenyl group optionally substituted by a phenyl group; 
a phenyl group which may be mono- or disubstituted by fluorine, chlorine, bromine or 
iodine atoms, by d^alkyl or C^-alkoxy groups, wherein the substituents may be 
identical or different, 



a phenyl group substituted by a trifluoromethyl, carboxy, Ci^-alkoxycarbonyl, 

aminocarbonyl, cyano, aminomethyl, nitro or amino group, 

a C 4 -6-alkyI, C 3 - 7 -cycloalkyl, trimethyl phenyl or naphthyl group, or 

a pyridiny], quinolyl, isoquinolyl> oxazolyl, isoxazolyl, irnidazolyl or 3-(Ci_ 3 -alkyI)- 

imidazolyl group optionally substituted by a C^-alkyl group, 

denotes a hydrogen atom or a d^-alkyl group, or 

a phenyl group optionally substituted by a fluorine, chlorine, bromine or iodine atom, 
by a Ci-3-alkyl, Ci-3-aikoxy, nitro or amino group, 

denotes a phenyl group optionally substituted by Ry, which may additionally be 
substituted by a chloro or nitro group, 
and R$ in each case denote a hydrogen atom, and 
denotes a fluorine, chlorine, bromine or iodine atom, 
a methoxy, nitro, cyano, carboxy, Ci-3-alkoxycarbonyl, aminocarbonyl, 
Ci-3-aIkylaminocarbonyl, di-(Ci- 3 -alkyl)-aminocarbonyl, phenyl-Cu 3 - 
alkylaminocarbonyl, N-(phenyl-Ci-3'alkyl)-Ci. 3 "alkylaminocarbonyl or 5- to 7- 
mernbered cycloalkyleneiminocarbonyl group, 

a Ci-3-alkyl group which is substituted by a carboxy, Ci-3-alkoxycarbonyi, 
aminocarbonyl, Ci-3-alkylaminocarbonyl, di-(Ci- 3 -alkyl)-aminocarbonyl, phenyl-Ci-s- 
alkylaminocarbonyl, N-Cphenyl-Ci^-alkyO-d-s-alkylaminocarbonyl, 5- to 7- 
membered cycloalkyleneiminocarbonyl, amino, Ci-3-alkylamino, di-(Ci.3~alkyl)- 
amino, phenyl-Ci-3-alkylamino, N-(phenyl-Ci-3-alkyl)-Ci-3-alkylamino or 5- to 7- 
membered cycloalkyleneiniino group, 

while the abovementioned 5- to 7-membered cycloalkyleneimino group may be 
substituted by one or two Ci-3-aikyl groups, which may be terminally substituted 
by an amino or CWalkanoylamino group, and at the same time in the 
abovementioned 5- to 7-membered cycloalkyleneimino moieties a methylene 
group in the 2 position may be replaced by a carbonyl group or in the 
abovementioned 6- and 7-membered cycloalkyleneimino moieties a methylene 
group in the 4 position may be replaced by an oxygen atom, by an imino, N-(Ci-3- 
alkyl)-imino, N-(phenyl-Ci-3-aIkyl)-imino or N-(Ci- 5 -alkoxycarbonyl)»imino 
group, 
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an amino, Ci-3-alkylamino, phenyl-Ci-3-alkylamino, Ci-s-alkanoylamino, phenyl-Ci-4- 
alkanoylamino, Ci-s-alkoxycarbonylamino, phenyl-Cio-alkoxycarbonylamino, Cus- 
alkylsulphonylamino, phenyl-Ci.3-alkylsuIphonyIamino- or phenylsulphonylamino 
group, wherein the hydrogen atom of the amino gr oup may be replaced by a Ci-3-alkyl 
group, while the Ci^-alkyl moiety may be substituted by a carboxy, C1-3- 
alkoxycarbonyl, aminocarbonyl, Ci^-alkylaminocarbony], di-(Ci,3-alkyl)- 
aminocarbonyl, phenyl-Ci.3-alkylaminocarbonyl, N»(pheny I-C1-3 -alky 1)-C 1.3- 
alkylaminocarbonyl, 2-dimethylaminoethylaminocarbonyl, N~methyl-(2- 
dimethylaminoethyl)-aminocarbonyl- or Q^-cycoalkylenimnocarbonyl group or from 
position 2 by an amino, Ci-3-alkylamino, di-(C 1-3 -alky l)-amino, phenyl-d-3- 
alkylamino, N»(phenyl-Ci-3-alkyl)-Ci,3-alkylamino, C^s-alkanoylamino, N-(C S - 3 - 
alkyl)-C 2 -5-alkanoylamino, Ci-5-alkoxycarbonylamino- or N-(Ci-5-alkoxycarbonyl)-Ci_ 
3-alkylamino group, 

an imidazolyl or l-Ci-3-alkylimidazoiyl group 

Particularly preferred compounds of general formula I are those wherein 
X denotes an oxygen atom, 
Rj denotes a hydrogen atom, 

R 2 denotes a CVs-alkyl group optionally substituted by a phenyl group, a C1-3- 
per fluoroalkyl group or a phenyl vinyl group, 

a phenyl group which may be substituted by a fluorine, chlorine, bromine or iodine 
atom, by a Ci.3-alkyl, Ci- 3 ~alkoxy, nitro, amino, cyano or aminomethyl group, 
a C^-alkyl, C 3 -7-cycloalkyl, trimethylphenyl or naphthyl gr oup, 
apyridinyl, quinolyl, isoquinolyl, oxazolyl, isoxazolyl, imidazolyl or l-(Ci-3-alkyl)- 
imidazolyl group optionally substituted by a Ci-3-alkyl group, 

R 3 denotes a phenyl group optionally substituted by a fluorine, chlorine, bromine or 
iodine atom, by a C^-alkyl, Ci- 3 -alkoxy ? nitro or amino group, 

R4 denotes a phenyl group which may be substituted byR 7 and additionally by a chlorine 
atom or a nitro group, while 

R 7 denotes a fluorine, chlorine, bromine or iodine atom, 



a methoxy, nitro, cyano, carboxy, methoxycarbonyl, aminocarbonyl, 
methylaminocarbonyl, dimethylaminocaibonyl, benzylarninocarbonyl, N-bcnzyl- 
methylaminocarbonyl, pyrrolidinocarbonyl or piperidinocaibonyl group, 
a methyl or ethyl group which may be substituted by a carboxy, methoxycatbonyl, 
aminocarbonyl, methylaminocarbonyl, dimethylaminocaibonyl, benzylaminocarbonyl, 
N-benzyl-methylaminocarbonyl, pynolidinocarbonyl, piperidinocaibonyl, amino, 
Ci-4-alkylamino, di-Ci-4-alkylamino, benzylamino, N-benzyl-Ci-4-alkyIamino, 
C 2 -4-alkanoylamino, N-Ci.4-alkyI»C 2 ^-alkanoylamino, tert butyloxycarbonylamino, N- 
methyl-tert butyloxycarbonylamino, pyrrolidine, piperidino, 4-(3-aminopropyl)- 
piperidino, 4«(3-acetylaminopropyl)-piperidino, dimethylpipeiidino, 2-oxo-piperidino 9 
piperazino, 4-mcthyl-piperazino, 4-benzyl-piperazino, 4-tert butoxy car bony 1- 
piperazino or morpholino group, or 

an amino, methyl amino, ethyiamino, Ci- 3 -alkanoylamino, phenylacetylamino, 
tert butoxy carbonyl amino, piperidinomethylcarbonylamino, C M -alkylsulphonylamino, 
phenyl-methylsulphonylamino or phenyisulphonylamino group, wherein the hydrogen 
atom of the amino group may be replaced by a methyl, ethyl or propyl group, while 
the methyl or ethyl moiety in each case may be substituted by a carboxy, 
methoxy car bony 1, aminocarbonyl, methylaminocarbonyl, dimethylaminocaibonyl, 
2'dimethylaminoethylaminocaibonyl or N-methyl»(2-dimethylatninoethyl)- 
aminocarbonyl group or the ethyl moiety may also be substituted from position 2 by 
an amino, methylamino, dirnethylamino, benzylalkylamino, N-benzyl-methylamino, 
C M -alkanoylamino, N~methyl-C 2 -3-alkanoylamino, tert butyloxycarbonylamino or N- 
rnethyl-tert butyloxycarbonylamino group, 
an irnidazolyl 01 1-methylimidazolyl group, 
R 5 and R$ in each case denote a hydrogen atom, 

and the isomers and the salts thereof 

Particularly preferred are compounds of formula I wherein R4 denotes a phenyl group 
substituted by R 7 in the 3 or 4 position, particularly in the 4 position 
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According to the invention, the new compounds are obtained, for example, by the following 
methods known in principle from the literature: 

a reacting a compound of general formula 



wherein 

X, R 2? R3 and R 6 ar e as hereinbefore defined and 

Ra has one of the meanings given for R { or may denote a protecting group for the nitrogen 
atom of the lactam group, while Rg may also represent a bond to a solid phase optionally 
formed via a spacer, and 

Zi denotes a halogen atom, a hydroxy, alkoxy or aralkoxy group, e g a chlorine or bromine 
atom, a methoxy, ethoxy or benzyloxy group, 

with an amine of general formula 



wherein 

R4 and R5 are as hereinbefore defined, 

and if necessary subsequently cleaving any protecting gr oup used for the nitrogen atom of the 
lactam group or from a solid phase 

The protecting group used for the nitrogen atom of the lactam group may be, for example, an 
acetyl, benzoyl, ethoxycarbonyl, tert butyloxycarbonyl or benzyloxycaibonyl group and 
the solid phase used may be a resin such as a 4»(2 , ,4 t -dimethoxyphenylaminomethyl)-phenoxy 
resin, while the bond may expediently be effected via the amino group, or a p- 




R 



H-N 




(in), 
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benzyloxybenzyl alcohol resin, while the bond may expediently be effected via an 
intermediate member such as a 2,5-dimethoxy-4-hydroxy-benzyl derivative 

The reaction is conveniently carried out in a solvent such as dimethylfoi mamide, toluene, 
acetonitrile, tetrahydrofuran, dimethylsulphoxide, dichloromethane or mixtures thereof, 
optionally in the presence of an inert base such as triethylamine, N-ethyl-diisopropylamine or 
sodium hydrogen carbonate at temperatures between 20 and 175°C, while any protecting 
group used may simultaneously be cleaved by transamidation 

If Zi in a compound of general formula II denotes a halogen atom, the reaction is preferably 
carried out in the presence of an inert base at temperatures between 20 and 120°C 

If Z\ in a compound of general formula II denotes a hydroxy, alkoxy or aralkoxy group, the 
reaction is preferably carried out at temperatures between 20 and 200°C 

If any protecting gr oup used subsequently has to be cleaved, this is conveniently carried out 
either hydrolytically in an aqueous or alcoholic solvent, e g in methanol/water, ethanol/water, 
isopropanol/water, tetrahydrofur an/water, dioxane/water, dimethylformamide/water, methanol 
or ethanol in the presence of an alkali metal base such as lithium hydroxide, sodium 
hydroxide or potassium hydroxide at temperatures between 0 and 100°C, preferably at 
temperatures between 10 and 50°C, 

or advantageously by transamidation with an organic base such as ammonia, methylamine, 
butyl amine, dirnethylamine or piperidine in a solvent such as methanol, ethanol, 
dimethyl formamide and mixtures thereof or in an excess of the amine used at temperatures 
between 0 and 100°C, preferably at temperatures between 10 and 50°C 

Any solid phase used is preferably cleaved using trifluoroacetic acid and water at 
temperatures between 0 and 35°C, preferably at ambient temperature - 

b reacting a compound of general formula 
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R. 



HNR 




N 



R. 



(IV) , 



wherein 

R t and R 3 to R 6 are as hereinbefore defined, with a compound of general formula 

R 2 -S0 2 -OH (V), 

wherein 

R-> is as hereinbefore defined, or with the reactive derivatives thereof 



The reaction is preferably carried out in a solvent such as dichloromeihane, diethylether, 
tetrahydrofuran, toluene, dioxane, acetonitriie, dimethylsulphoxide or dimethylformamide, 
10 optionally with a reactive derivative of a compound of general formula V such as the halide 
thereof, in the presence of an inorganic or tertiary organic base, preferably at temperatures 
between 0°C and the boiling temperature of the solvent used, preferably at temperatures 
between 50 and 100°C 



15 With a corresponding sulphonic acid the reaction is prefer ably carried out in the presence of a 
dehydrating agent, e g in the presence of isobutyl cMoroformate, tetraethyl orthocarbonate, 
trimethyl orthoacetate, 2,2-dimethoxypropane, tetramethoxysilane, thionyl chloride, 
trimethylchlorosilane, phosphorus trichloride, phosphorus pentoxide, N,N- 
dicyclohexylcarbodiirnide, N.N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide, N,N ! - 

20 dicyclohexylcarto^ 

tetramethyluronium-tetrafluoioborate, 2-( 1 H-benzotriazoH -yl)- 1,1,3 3~tetramethyluronium- 

tetrafluoroborate/1-hydroxy-benzotriazole, N,N f -earbonyldiimidazole or 

triphenylphosphinc/carbon tetrachloride, and optionally with the addition of a base such as 

pyridine, 4-dimethylaminopyridine, N-methyl-morpholine or triethyl amine, expediently at 

25 temperatures between 0 and 150 C C, preferably at temperatures between 0 and 100°C 
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If according to the invention a compound of general formula I is obtained which contains an 
alkoxycarbonyl group, this can be converted by hydrolysis into a corresponding carboxy 
compound, or 

if a compound of general formula I is obtained which contains an amino or alkylarnino group, 
this may be converted by reductive alkylation into a corresponding alkylarnino or 
dialkylamino compound, or 

if a compound of general formula I is obtained which contains an amino or alkylarnino group, 
this may be converted by acylation into a corresponding acyl compound, or 

if a compound of general formula I is obtained which contains a carboxy group, this may be 
converted by esterifi cation or amidation into a corresponding ester or aminocarbonyl 
compound, or 

if a compound of general formula I is obtained which contains a nitro group, this can be 
converted by reduction into a corresponding amino compound, or 

if a compound of general formula I is obtained which contains a cyano group, this can be 
converted by reduction into a corresponding aminomethyl compound 

The subsequent hydrolysis is preferably carried out in an aqueous solvent, e g in water, 
isopropanol/water, tetrahydrofur an/water or dioxane/watcr, in the presence of an acid such as 
trifluoroacetic acid, hydrochloric acid or sulphuric acid or in the presence of an alkali metal 
base such as lithium hydroxide, sodium hydroxide or potassium hydroxide at temperatures 
between 0 and 100°C, preferably at temperatures between 10 and 50°C 

The subsequent reductive alkylation is preferably carried out in a suitable solvent such as 
methanol, methanol/water, methanol/water/ammonia, ethanol, ether, tetrahydrofur an, dioxane 
or dimethylformamide, optionally with the addition of an acid such as hydrochloric acid in the 
presence of catalytically activated hydrogen, e g. hydrogen in the presence of Raney nickel, 
platinum or palladium/charcoal, or in the presence of a metal hydride such as sodium 
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borohydride, sodium cyanoborohydride, lithium boiohydride or lithium aluminium hydride at 
temperatures between 0 and 100°C, preferably at temperatures between 20 and 80°C 

The subsequent acylation is preferably carried out in a solvent such as methylene chloride, 
diethylether, tetrahydrofuran, toluene, dioxane, acetonitrile, dimethylsulphoxide or 
dimethylformarnide, optionally in the presence of an inorganic or a tertiary organic base, 
preferably at temperatures between 20°C and the boiling temperature of the solvent used The 
acylation with a corresponding acid is preferably carried out in the presence of a dehydrating 
agent, e g in the presence of isobutyl chloroformate, tetraethyl orthocarbonate, trimethy] 
orthoacetate, 2,2-dimethoxypropane, tetramethoxysilane, thionylchloride, 
trimethylchlorosilane, phosphorus trichloride, phosphorus pentoxide, 
N,N'-dicyclohexylcaibodiimide, N.N-dicyclohexyl-carbodiimide/N-hydroxysuccinimide, 
N,N'-dicyclohexylcaibodiimide/l-hydroxy-benztriazole, 2-(lH-benzotriazol-l-yl)-l,l,3,3- 
tetramethylux onium-tetrafluoroboi ate, 2-( 1 H-benzotriazol- 1 -yl> 1 , 1 ,3 ,3-tetramethyluronium- 
tetrafl uor oborat e/ 1 -hy droxy-b enzotri azole , N ,N ' -car- bony 1 di irni dazol e or 
txiphenylphosphine/carbon tetrachloride, and optionally with the addition of a base such as 
pyridine, 4-dtmethylamino-pyridine, N-methyl-morphoIine or triethylamine, conveniently at 
temperatures between 0 and 150°C, preferably at temperatures between 0 and 100°C, and the 
acylation with a corresponding reactive compound such as an anhydride, ester, imidazolide or 
halide thereof is optionally carried out in the presence of a tertiary organic base such as 
tri ethyl amine, N-ethyl-diisopropylamine or N-methyl-rnorpholine at temperatures between 0 
and 150°C, preferably at temperatures between 50 and 100°C 

The subsequent esterification or amidation is expediently carried out by reacting a 
corresponding reactive carboxylic acid derivative with a corresponding alcohol or amine as 
described hereinbefore 

The subsequent reduction of a nitro group is preferably carried out by hydrogenolysis, e g. 
with hydrogen in the presence of a catalyst such as palladium/charcoal or Raney nickel in a 
solvent such as methanol, ethanol, ethyl acetate, dimethylformamide, 

dimethylformamide/acetone or glacial acetic acid, optionally with the addition of an acid such 
as hydrochloric acid or glacial acetic acid at temperatures of between 0 and 50°C, but 
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preferably at ambient temperature, and at a hydrogen pressure of 1 to 7 bar, but preferably 3 
to 5 bar 

The subsequent reduction of a cyano group is preferably carried out by hydrogenolysis, e g 
with hydrogen in the presence of a catalyst such as palladium/charcoal or Raney nickel in a 
solvent such as methanolic ammonia, ethanolic ammonia, ethyl acetate, dimethylformamide, 
dimethyifonnamide/acetone, dichloromethane or glacial acetic acid, optionally with the 
addition of an acid such as hydrochloric acid or glacial acetic acid at temperatures of between 
0 and 50°C, but preferably at ambient temperature, and at a hydrogen pressure of 1 to 7 bar, 
but preferably 3 to 5 bar 

In the reactions described hereinbefore, any reactive groups present such as carboxy, amino, 
alkylamino or imino groups may be protected during the reaction by conventional protecting 
groups which are cleaved again after the reaction 

For example, a protecting group for a carboxyl group may be a ti imethylsilyl, methyl, ethyl, 
tert butyl, benzyl or tetrahydropyranyl group and 

protecting groups for an amino, alkylamino or imino group may be an acetyl, tiifluoroacetyl, 
benzoyl, ethoxy car bony 1, tert butoxycarbonyl, benzyl oxycarbonyl, benzyl, methoxybenzyl or 
2,4-dirnethoxybenzyl group and additionally, for the amino group, aphthalyl group. 

Any protecting group used is optionally subsequently cleaved for example by hydrolysis in an 
aqueous solvent, e g in water, isopropanol/water, tetrahydrofur an/water or dioxane/water, in 
the presence of an acid such as trifluoroacetic acid, hydrochloric acid or sulphuric acid or in 
the presence of an alkali metal base such as lithium hydroxide, sodium hydroxide or 
potassium hydroxide, at temperatures between 0 and 100°C, preferably at temperatures 
between 10 and 50°C 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is cleaved, for example, * 
hydrogenolytically, e g with hydrogen in the presence of a catalyst such as 
palladium/charcoal in a solvent such as methanol, ethanol, ethyl acetate, dimethylformarnide, 
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dimethylfoiTaamide/acetone or glacial acetic acid, optionally with the addition of an acid such 
as hydrochloric acid or glacial acetic acid at temperatures between 0 and 50°C> but preferably 
at ambient temperature, and at a hydrogen pressure of I to 7 bar, but preferably 3 to 5 bar 

5 A methoxybenzyl group may also be cleaved in the presence of an oxidising agent such as 
cerium(IV)ammonium nitrate in a solvent such as methylene chloride, acetonitrile or 
acetomtrile/water at temperatures of between 0 and 50°C, but preferably at ambient 
temperature 

10 A 2,4-dimethoxybenzyl group, however, is preferably cleaved in trifluoro acetic acid in the 
presence of anisol 

A tert butyl or tert. butyl oxycarbonyl group is preferably cleaved by treating with an acid such 
as trifluoroacetic acid or hydrochloric acid, optionally using a solvent such as methylene 
15 chloride, dioxane, ethyl acetate or ether 

A phthalyl group is prefer ably cleaved in the presence of hydrazine or a primary amine such 
as methylamme> ethylamine or n-butylamine in a solvent such as methanol, ethanol, 
isopropanol, toluene/water or dioxane at temperatures between 20 and 50°C 

20 

Moreover, chiral compounds of general formula I obtained may be resolved into their 
enantiomers and/or diastereomers 

Thus, for example, the compounds of general formula 1 obtained which occur as racemates 
25 may be separated by methods known per se (cf Allinger N L and Eliel E L in "Topics in 
Stereochemistry", Vol. 6, Wiley Interscience, 1971) into their optical antipodes and 
compounds of general formula I with at least 2 asymmetric carbon atoms may be resolved 
into their diastereomers on the basis of their physical-chemical differences using methods 
known per se, e g by chromatography and/or fractional crystallisation, and, if these 
3 0 compounds are obtained in racemic form, they may subsequently be resolved into the 
enantiomers as mentioned above 
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The enantiomers are preferably separated by column separation on chiral phases or by 
reciystallisation from an optically active solvent or by reacting with an optically active 
substance which forms salts or derivatives such as e g esters or amides with the racemic 
compound, particularly acids and the activated derivatives or alcohols thereof, and separating 
5 the diastereomeric mixture of salts or derivatives thus obtained, e g on the basis of their 
differences in solubility, whilst the free antipodes may be released from the pure 
diasteieomeric salts or derivatives by the action of suitable agents Optically active acids in 
common use are e g the D- and L-fonns of tartaric acid or dibenzoyltartaric acid, di~ 
o-tolyltartaric acid, malic acid, mandelic acid, camphors ulphonic acid, glutamic acid, N- 
10 acetylglutamic acid, aspartic acid, N-acetylaspartic acid or quinic acid. An optically active 
alcohol may be for example (+)- or (-)-menthol and m optically active acyl group in amides, 
for example, may be a (+)- or (-)-menthyloxycarbonyl group 

Furthermore, the compounds of formula I obtained may be converted into the salts thereof, 
15 particularly for pharmaceutical use into the physiologically acceptable salts with inorganic or 
organic acids Acids which may be used for this purpose include for example hydrochloric 
acid, hydrobromic acid, sulphuric acid, phosphoric acid, fumade acid, succinic acid, lactic 
acid, citric acid, tartaric acid, maleic acid or methanesulphonic acid 

20 Moreover, if the new compounds of formula I thus obtained contain a carboxy gr oup, they 
may subsequently, if desired, be converted into the salts thereof with inorganic or organic 
bases, particularly for pharmaceutical use into the physiologically acceptable salts thereof 
Suitable bases for this purpose include for example sodium hydroxide, potassium hydroxide, 
cyclohexylamine, ethanolamine, diethanolamine and triethanolamine. 

25 

The compounds of general formulae 0 to V used as starting materials ar e known from the 
literature in some cases or may be obtained by methods known from the literature or are 
described in the Examples For example, the compounds of general formula IV are described 
in German Patent Application 198 24 922.5 of 4 th June 1998. 

30 

As already mentioned hereinbefore, the new compounds of general formula I wherein Ri 
denotes a hydrogen atom or a prodrug group have valuable pharmacological properties, 
particularly an inhibiting effect on the proliferation of cultivated human cells, especially 
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tumour cells, but also on the proliferation of other cells, particularly endothelial cells, e g in 
angiogenesis 

For example, the compounds listed in Table 1 were tested for their biological properties as 
5 follows: 
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Test 1 

Inhibition of the proliferation of cultivated human tumour cells 

Cells of the Leiomyosarcoma tumour cell line SK-UT-1B or non-small-cell lung tumour cell 
line NCI-H460 (obtained from the American Type Culture Collection (ATCC)) were 
cultivated in Minimum Essential Medium with non-essential amino acids (Gibco), 
supplemented with sodium pyruvate (1 mMol), glutamine (2 mMol) and 10% foetal calf 
serum (Gibco) or RPMU640 Medium (Gibco) and 10% foetal calf serum (Gibco) and 
harvested in the logarithmic growth phase Then the SK-UT-1B cells were placed in Cytostar 
® multi-well plates (Amersham) at a density of 4000 cells per well or 3000 cells per well for 
NCI-H460 cells and incubated overnight in an incubator Various concentrations of the 
compounds (dissolved in DMSO; final concentration: 0 1%) were added to the cells After 48 
hours' incubation, 14 C-thymidine (Amersham) was added to each well and incubation was 
continued for a further 24 hours The quantity of 14 C-thymidine which was incorporated into 
the tumour cells in the presence of the inhibitor and which represents the number of cells in 
the S phase was measured in a Wallace 1450 Microbeta Liquid Scintillation Counter IC 5 o 
values for the inhibition of the prolifetation (= inhibition of incorporated I4 C-thymidine) were 
calculated, correcting for the background radiation All the measurements were done twice 

Test 2 

In vivo effects on tum our-bearing nude mice 

10 6 cells [SK-UT-1B, or non-small cell lung tumour NCI-H460 (obtained from ATCC)] in a 
volume of 0 1 ml were injected subcutaneous ly into male and/or female nude mice (NMRI 
nu/nu; 25-35 g; N - 10^20); alternatively, small fragments of SK-UT-TB or NCI-H460 cell 
clumps were implanted subcutaneous ly One to three weeks after injection or implantation an 
inhibitor was administered orally (by oesophageal tube) daily for a period of 2 to 4 weeks 
The tumour size was measured three times a week using a digital sliding gauge The effect of 
a compound on the tumour growth was determined as a percentage inhibition compared with 
a control group treated with placebo 
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The following Table contains the results obtained with the in vitro Test 1 (++ denotes <0 01 
|iM, + denotes 0 01-1 0 |iM): 
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In view of their biological properties, the new compounds of general formula I, their isomers 
and their physiologically acceptable salts are suitable for Heating conditions characterised by 
excessive or anomalous cell proliferation 

5 

Such diseases include (without any claim to completeness): viral infections (e g HTV and 
Kaposi's sarcoma); inflammation and autoimmune diseases (e g colitis, arthritis, Alzheimer's 
disease, glomerulonephritis and wound healing); bacterial, fungal and/or par asitic infections; 
leukaemias, lymphoma and solid tumours; skin diseases (e g psoriasis); bone diseases; 
10 cardiovascular" diseases (e g restenosis and hypertrophy) 

The new compounds may be used for the short-term or long-term treatment of the 
abovementioned conditions, possibly in conjunction with other' state-of-the-art compounds 
such as other cytostatics 

The dosage required to achieve the desired effect is expediently from 0 1 to 30 mg/kg, 
preferably 0 3 to 10 mg/kg, by intravenous route and 0 1 to 100 mg/kg, preferably 0 3 to 30 
mg/kg by oral route, in each case 1 to 4 times a day For this purpose, the compounds of 
formula I prepared according to the invention, optionally combined with other active 
2 0 substances, may be formulated with one or more inert conventional carriers and/or diluents, 
e.g. with com starch, lactose, glucose, microcrystalline cellulose, magnesium stearate, 
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol, 
water/sorbitol, water/polyethyleneglycol, propyl enegly col, cetylstearylalcohol, carb- 
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oxymethylcellulose or fatty substances such as hard fat or suitable mixtures thereof, to 
produce conventional galenic preparations such as plain or coated tablets, capsules, powders, 
suspensions or suppositories or as solutions for injections or infusions 

5 The Examples which follow are intended to illustrate the invention without restricting it: 
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Abbreviations used: 



GDI 



N,N'-carbonyldiimidazole 



5 



DMF 



DMSO 



dimethylformamide 
dimethylsulphoxide 



TBTU 



0-(benzotriazol-l-yl)-N,N,N'-N'-bis(tetramethylene)-uronium 



THF 



hexafluorophosplrate 
tetiahydrofuran 



10 

Preparation of the starting compounds: 
Example I 

.......... i A.a w wii y 

15 4-pM-AcetYl-N-(2^ 

a. 4-(2-tert3utoxycarbonyIamino-ethylaniino)-nitiobenzene 

4.2 g (29 7 mmol} of N-tcrt butoxycarbonyl-ethylenediamine, 5.0 g (31 2 mniol) of 4-fluoro- 
nitrobenzene and 7 0 g (50 6 mmol) of potassium carbonate are stirred in 25 ml of DMSO for 

2 0 9 hours at 60°C After' cooling the mixture is diluted with water and extracted with ethyl 

acetate The combined organic extracts are dried and evaporated down. The residue is stirred 
with petroleum ether, decanted off and evaporated down again The product is stirred with 
ether and suction filtered 
Yield: 3 2 g (38 % of theory), 
25 Melting point: 119°C 

R r value: 0 5 (silica gel; toluene/ethyl acetate = 7:3) 

Ci 3 H i9 N 3 04 (281 31) 

Mass spectrum: (M-H)~ = 280 

3 0 b. 4-(2-trifluoroacetylamino-ethylamino)-nitrobenzene 

1 .5 g (5 3 mmol) of 4-(2-tert butoxycarbonylamino~ethylamino)~nitrobenzene are stirred in 1 5 
ml of trifluoroacetic acid for 3 hours at ambient temperature Then 0 8 ml (5 7 mmol) of 



trifluoroacetic acid anhydride are added while cooling with ice The reaction is left overnight 
to come up to ambient temperature It is then evaporated down, diluted with water and made 
alkaline with sodium hydrogen carbonate The crude product is suction filtered and purified 
by chromatography (silica gel; dichloromethane/methanol - 98:2) 
Yield: 1 2 g (81 % of theory), 

R r value: 0 5 (silica gel; dichloromethane/methanol = 19:1) 
C10H10F3N3O3 (277 21) 
Mass spectrum: (M-H)" = 276 

c. 4-fN"Acetyl-N-(2-trifluoioacetylamino-ethyl)"aminoVnitrobenzene 

0.6 g (2 1 nimol) of 4-(2-trifluoroacetylamino-ethylamino)-nitiobenzene are dissolved in 10 
ml of glacial acetic acid and after the addition of 2 ml (21 2 mmol) of acetic acid anhydride 
stirred for 5 hours at 80°C and overnight at ambient temperature The solvent is distilled off, 
the residue is made alkaline with sodium hydrogen carbonate and extracted with ethyl acetate 
The combined organic extracts are dried and evaporated down 
Yield: 0 7 g (97 % of theory), 

Rr value: 0 4 (silica gel; dichloromethane/methanol = 19: 1) 

C12H12F3N3O4 (319.24) 
Mass spectrum: (M-H)~ = 318 

d, 4-|T^-acetyl-N-(2-trifluoroacetylaminO"ethyI)-aminoTaniline 

0 7 g (2 1 mmol) of 4-{>[-acet^l-N-(2»trifluoroacetylamino-ethyl)-amino]-nitrobenzene are 
dissolved in 20 ml of methanol and after the addition of 100 mg of 10% palladium on 
activated charcoal hydi ogenated with hydr ogen for 3 hours Then the catalyst is Filtered off 
and evaporated down. 
Yield: 0 6 g (91 % of theory), 

R f value: 0.7 (silica gel; dichloromethane/methanol/ammonia = 9:1:0.1) 
Ci2Hi4F 3 N 3 02 (289.26) 

Mass spectrum: (M-H)" - 288, (M+Na) + =312 



- 25 - 



The following compounds were prepared analogously to Example I : 

(1) 4-[N"(2-dimethylamino-eihyl)~N-acetyl-amino]-aniline 

R r value: 0 3 (silica gel; dichloromethane/methanol/ammonia = 9:1:0 1) 
5 C I2 Hi9N 3 0 (221 31) 

Mass spectrum: (M+H) + - 222 

(2) 4-[N-(2-acetylamino-ethyl)-N»acetyl-amino]-aniline 
R r value: 0 4 (silica gel; ethyl acetate/methanol - 8:2) 

10 Ci2H 17 N 3 02(235 28) 

Mass spectrum: (M*Na) + - 258, (M-H)* - 234 

(3) 4-[N-(2-acetylamino-ethyl)-N-propionyl-amino]-aniline 
R f value: 0 4 (silica gel; ethyl acetate/methanol = 9: 1) 

15 

(4) [N«-(2-propionyIamino-ethyl)»N-propionyl-amino3-aniline 
R f value: 0 5 (silica gel; ethyl acetate/methanol = 9: 1) 

(5) 4-{N-[2-(N-acetyl-N-iiiethyl-amino)-ethyl]~N-propionyi-amino} -aniline 
2 0 Rf value: 0 5 (silica gel; dichloromethane/methanol/ammonia = 19: 1:0 1) 

Ci 4 H 2 iN 3 02 (263 34) 

Mass spectrum: (M+Na)* - 286 

(6) 4-{N-[2-(N-acetyl-NHn^ 

25 Rr value: 0 3 (silica gel; ethyl acetate/methanol - 9: 1) 
C13H19N3O2 (249 31) 

Mass spectrum: (M-H)" - 248, (M+Na) + = 272 

(7) 4-(dimethylaminocai-bonylmethylamino)-aniline 

30 Rf value: 0.6 (silica gel; dichloromethane/methanol/ammonia 9:1:01) 
C 10 Hi 5 N 3 O(193 25) 

Mass spectrum: (M+H) + = 194, (M+Na)" 1 ' ^216 
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(8) 4-(N-ethoxycarbonylmcthyl-N-acetyl-amino)-aniline 

Rj value: 0 5 (silica gel; dichloromethane/methanol/ammonia- 9: 1:0 1) 
Ci2H 16 N203 (236 27) 
5 Mass spectrum: (M-H)' = 235, (M+Na) + = 259 

(9) 4-[N-(3-dimethylamino-propyl)-N-propionyl-amino]-aniline 

Rf value: 0 2 (silica gel; dichloromethane/methanol/ammonia = 8 5:1 5:0 15) 
C14H23N3O (249 36) 
10 Mass spectrum: (M-H)" - 248, (M+H) + - 250 

Example II 

4.psj^(2^ben2yloxycarbonylamino-ethyl)-N-acetyl-amino)-aniline 
15 450 mg (1 26 mmol) of 4-[N-(2-benzyloxycai-bonylamino-ethyl)-N-acetyl-amino)- 

nitrobenzene (prepar ed analogously to Example I) are dissolved in 20 ml of methanol and 

after the addition of 100 mg of Lindlar catalyst hydrogenated for 2 hours with hydrogen. The 

catalyst is filtered off, the solution is evaporated down. 

Yield: 410 mg (99 % of theory), 
2 0 Rf value: 0 4 (silica gel; ethyl acetate/dichloromethane 7:3) 

C 18 H 21 N30 3 (327 38) 

Mass spectrum: (M+Na) + - 350, (M-H)" = 326 

The following compounds were prepared analogously to Example II: 

25 

(1) 4-{N-[2~(N-benzyl^ 

R f value: 0 7 (silica gel; ethyl acetate/methanol/ammonia = 9: 1:0 1) 
Ci«H 2 3N 3 0 (297 40) 

Mass spectrum: (M+H) + = 298, (M-H)" = 296 

30 

(2) 4- {N'[2-(N-benzyl-N-methyl-amino)-ethyl]-N-propionyl-amino} -aniline 
Rf value: 0.5 (silica gel; dichloromethane/methanol/ammonia = 9:1:0.1) 
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Cr9H 25 N 3 0(311 43) 

Mass spectrum: (M+H)* — 312 

Example III 

5 

a . 4-(N-elhoxycarbonylniethyl-N-methyIsulphonyl-aiiiino)-nitrQbenzene 

20 g (92 5 mmol) of 4-(methylsulphonylamino)-nitroaniline axe dissolved in 5 55 ml of 
10 DMSO and while cooling with ice 1 1 .7 (104 mmol) of potassium tert butoxide axe added. 
After 1 hour 1 3 5 ml (121 mmol) of ethyl bromoacetate are added The mixture is stirred for 
1 8 hours at ambient temperature and the reaction solution is then poured onto ice water It is 
extracted with ethyl acetate The organic phase is washed with water, dried and freed from the 
solvent in vacuo The residue is triturated with petroleum ether 
15 Yield: 27 1 g (97 % of theory), 
Melting point: 73-75°C 

R f value: 0 8 (silica gel; dichloromethane/ethyl acetate = 9:1) 
CuHwNiOeS (302 31) 

Mass spectrum: (M+Na) + - 325, (M-H)" - 301 

20 

b. 4"(N-carboxymethyl-N-methylsulphonyl"amino)-nitroben2ene 

26 8 g (88 6 mmol) of 4-(N-ethoxycarbonylmethyl-N-methylsulphonyl-aiTiino)-riitrobenzene 
are suspended in 320 ml of ethanol and combined with 268 ml of 1 N sodium hydroxide 
solution The mixture is stirred for one hour at ambient temperature and then 268 ml of 1 N 
25 hydrochloric acid are added The precipitate formed is suction filtered, washed with a little 
ethanol and ether, and dried in vacuo 
Yield: 21 9 g (90% of theory), 
Melting point: 215-21 8°C 

R f value: 0 6 (silica gel; dichloromethane/methanol/glacial acetic acid - 9: 1:0 1) 
3 0 C9H10N2O6S (274.25) 

Mass spectrum: (M-H)" = 273 
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c. 4"0M-aminQcarbonylmethyl-N-methylsulphonyl-amino)-nitrobenzene 

2 5 g (1 5 4 mmol) of CDI are added to a solution of 3 g ( 10.9 mmol) of 4-(N-carboxymethyl- 
N-methyIsulphonyl-amino)-nitrobenzene in 30 ml of DMF The mixture is stirred for one 
hour at ambient temperature Then NH 3 is piped in at 0°C over a period of 1 0 min After 2 
hours' stirring at ambient temperature 100 ml of water are added The mixture is extracted 
with ethyl acetate, the organic phase is washed with water, dried over magnesium sulphate 
and evaporated to dryness The residue is stirred with water, suction filtered and washed with 

ether- 
Yield: 2 3 g (78% of theory), 
Melting point: 160°C 

Rr value: 0 5 (silica gel; ethyl acetate/dichloromethane = 3:2) 

d. 4-fN-(2-aminoethyl)-N~methylsulphonyl-amino>nitroben2ene 

2 3 g (8 4 mmol) of 4-(N"-aminocarbonylmethyl-N"-methylsulphonyl-amino)~nitrobenzene are 
refluxed in 35 ml (35 mmol) of borane-THF (1 M solution in THF) 7 hours Then 30 ml of 6 
N hydrochloric acid are added, and the mixture is refluxed for another 8 hours The solvent is 
distilled off, the residue is mixed with water and extracted with ethyl acetate The aqueous 
phase is made alkaline with potassium carbonate and extracted with dichloromethane Tire 
organic phase is separated off, dried and evaporated down 
Yield: 1 7 g (77 % of theory), 

R f value: 0 5 (silica gel; dichloromethane/methanol/ammonia = 9: 1 :0 1) 
C9H13N3O4S (259 29) 

Mass spectrum: (M+H) + - 260, (M-H)' - 258 
e, 4-|>H2-trifluoipacetYl^ 

Prepared analogously to Example lb by reacting 4-[N-(2-aminoethyl)«N-methylsulphonyl- 
amino]-nitrobenzene with trifluoroacetic acid anhydride in trifluoroacetic acid followed by 
catalytic reduction analogously to Example Id with 10% palladium/charcoal in methanol 
Yield: 76% of theory, 

R f value: 0 6 (silica gel; dichloromethane/methanol/ammonia = 9:1:0.1) 
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The following compounds were prepared analogously to Example III: 

( 1 ) 4<N«ethoxycarbonylmethyl-N-ethylsulphonyl-aTnino)-aniline 
R f value: 0 5 (silica gel; petroleum ether/ethyl acetate - 4:6) 

5 Melting point: 78°C 
Ci2H 18 N 2 04S (286 35) 

Mass spectrum: (M+Na) + = 309, (2M+Na) + = 593 

(2) 4-{N-[2-(N-acelyI-N-^^ 

10 Rf value: 0 5 (silica gel; dichloromethane/methanol/ammonia = 19: 1:0 1) 

(3) 4-[N-(2~acetylamino-ethyl>N-methylsulphonyl~amino]'-aniline 

R f value: 0 5 (silica gel; dichloromethane/methanol/ammonia = 19:1:0 1) 

CiiHnN 3 0 3 S (271.34) 
15 Mass spectrum: (M+H) + - 272, (M+Na) + = 294 

(4) 4-{N-[2-(N-acetyl-N-m^ 

R f value: 0 5 (silica gel; dichloromethane/methanol/ammonia - 19:1:0 1) 
Melting point: 140°C 
2 0 Ci 3 H2iN 3 03S (299.39) 

Mass spectrum: M + - 299 

(5) 4-[N^2-ace1ylamino-etliyl)-N»ethylsulphonyl-amino)-aiii!ine 

R r value: 0 4 (silica gel; dichloromethanc/methanol/ammonia - 19:1:0.1) 
25 C i2 H l9 N303S (285 36) 

Mass spectrum: (M-H)" =■ 284, (M+Na) + = 308 

(6) 4-{N-[2-(N-methyI-N-trifl^ 

R f value: 0 5 (silica gel, dichloromethane/ethyl acetate -9:1) 

30 
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Example IV 

4~|>j-(2-dimethyIamino-ethyl)-N^ 

a. N-(2"dimcthylaTninO'ethyl)-phenylsuIphonarnide 

2 8 g (30 mmol) of N.N-dimethylethylenediamine are placed in 100 ml of dichloromethane 
and 8.3 ml (60 mmol) of 'tri ethyl amine. Wliile cooling with ice a solution of 3.9 ml (30 mmol) 
of benzenesulphonic acid chloride in 100 ml of dichloromethane is added dropwise and the 
mixture is stirred overnight at ambient temperature Water is added and the mixture is 
extracted with dichloromethane The organic phase is dried and evaporated down 
Yield: 6 8 g (99 % of theory), 

R f value: 0 4 (silica gel; dichloromethane/methanoi/ammonia - 9: 1:0 1) 
C !0 H i6 N 2 O2S (228.23) 

Mass spectrum: (M-H)' - 227, (M+H) + = 229 

b. 4-lT^-(2-dimethylamino-efo^ 

6 8 g (29 8 mmol) of N-(2«dimethylamino-ethyl)-phenylsulphonainide are dissolved in 100 ml 
of DMF and combined with 1 3 g (30 mmol) of sodium hydride (55% in oil) The mixture is 
stirred for one hour at ambient temperature Then 4 2 g (29 8 mmol) of 4~fluoro-nitrobenzene 
are added, and stirring is continued for another 16 hours After the addition of 300 ml of water 
the mixture is extracted with ethyl acetate The organic phase is washed with water, dried and 
evaporated down The residue is acidified with 1 N hydrochloric acid and washed with ethyl 
acetate The aqueous phase is then made basic again with sodium hydroxide solution and 
extracted with ethyl acetate The organic phase is dried and evaporated down 
Yield: 6.0 g (58 % of theory), 

Rf value: 0 4 (silica gel; dichloromethane/methanol/ammonia = 9: ! :0 1) 
Ci6Hi9N30 4 S (349.41) 

Mass spectrum: (M-H)" = 348, (M+H)' f - 350 

Ct 4-[N-(2-dimethylaminoethyQ"N-phenylsulphonyl-aminoVaniline 

Prepared analogously to Example Id by catalytic hydrogenation of 6 g (17.2 mmol) of 4-[N- 
(2"dimethylaminO'Cthyl)-N-phenylsulphonyl-amino3»nitrobenzene 
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Yield: 5 5 g (99 % of theory), 

R f value: 0 5 (silica gel; dichloiomethane/methanol/ammonia = 9: 1:0 1) 

C l6 H 2! N 3 0 2 S (319 43) 

Mass spectrum: (M+H) + = 320 

5 

The following compounds were prepared analogously to Example IV: 

( 1 ) 4-[N-(2-dimethylamino-ethyl)-N-propylsulphonyl-amino]-aniline 

R f value: 0 4 (silica gel; dichloromethane/methanol/ammonia = 9:1:0 1) 

10 C 13 H 23 N 3 0 2 S (285 41) 

Mass spectrum: (M+H) + = 286, (M-H)" = 284 

(2) 4-[N-(2-dimethylamino-ethyl)-N-butylsulphonyl-amino]-aniline 

R f value: 0 4 (silica gel; dichloromethane/methanol/ammonia - 9: 1:0 1) 
15 Ci 4 H 2S N 3 0 2 S (299 43) 

Mass spectrum: (M+H) + = 300 

(3) 4-[N-(3-dimethylamino-propyl)-N-methylsulphonyl-amino]-aniline 

Melting point: 112-113°C 
20 R f value: 0 4 (silica gel; dichloromethane/methanol/ammonia = 9:1:01) 

Cj 2 H 21 N 3 0 2 S (271,38) 

Mass spectrum: (M+H) + = 272, (M+Na) + = 294 

(4) 4-[N-(2-dimethylamino-ethyl)-N-benzylsulphonyl-amino]-aniline 

2 5 Rf value: 0 3 (silica gel; dichloromethane/methanol/ammonia = 9:1:01) 

Ci 7 H 23 N 3 0 2 S (333 46) 

Mass spectrum: (M+H) + = 334, (M+Na) + = 356 

(5) 3-chloro-4~[N-(2-dimethylamino-ethyl)-N-methylsulphonyl-amino]-aniline 

3 0 Melting point: 145-148°C 

R f value: 0 5 (silica gel; dichloromethane/ethanol/ammonia = 5: 1:0 01) 

ChHi 8 C1N 3 0 2 S(291 80) 
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Mass spectrum: (M+H) + - 294, 292, (M-H)" = 292, 290 

(6) 3-amino~4-[N-(2-dimethy]amino^^^ 

R f value: 0 3 (silica gel; dichloromethanc/methanol/ammonia = 9: 1:0 1) 
5 C11H20N4O2S (272 37) 

Mass spectrum: (M+H) + = 273 

(7) 4_pst^2-dimethylamino-ethyl)-N-methylsuIphonyl-amino]-ani 

R f value: 0 3 (silica gel; dichloromethane/methanol/amrnonia - 9: 1:0 1) 
10 Melting point: 147-148°C 
C11H19N3O2S (257 36) 

Mass spectrum: (M+H) + = 258, (M+Na) f - 280 
Example V 

15 

3 z [H = (2 I di^^ 

a. 3-rN-(2-dimethylamino-ethyl)-N-methylsulplionyl-amino1-nitrobenzene 

5 g (23 1 mmol) of 3-mctliylsulphonylamino-niti'obenzene are dissolved in 50 ml of DMSO 

2 0 and combined with 6 5 g (58 mmol) of potassium tert butoxide while cooling with ice The 

solution thus obtained is added dropwise to a solution of 5 g (34 7 mmol) of 2-chlaro-N.N- 
dimethyl-ethylarnine in 30 ml of DMSO The mixture is stirred for 2 hours at ambient 
temperature and then heated for 6 hours to 100 °C After cooling to ambient temperature 400 
ml of water are added The mixture is extr acted with ethyl acetate Water and 1 N 
25 hydrochloric acid are added to the combined organic phases until an acid reaction is obtained 
The aqueous phase is washed with ethyl acetate Then the aqueous phase is made alkaline 
with sodium carbonate and the product is extracted with ethyl acetate Drying the combined 
organic phases over magnesium sulphate and eliminating the solvents in vacuo yields the 
product as a red oil 

3 0 Yield: 2 07 g (3 1 % of theory), 

R f value: 0,3 (silica gel; ethyl acetate/methanol - 4: 1) 
CuH l7 N30 4 S (287 34) 
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Mass spectrum: (M-H)" = 286, (M+H) + = 288 

b. 3-rN-(2-dimethy1amino-ethyl)-N-methylsulphonvl-amino1-aniline 

Prepared analogously to Example Id by catalytic hydrogenation of 1 9 g (6 8 mmol) of 3-[N- 
5 (2"dimethylarnino-ethyl)-N-methylsulphonyl-amino]-nitrobenzeneover palladium/charcoal 

Yield: 1 8 g (99% of theory), 

Rr value: 0.3 (silica gel; ethyl acetate/methanol/NHiOH - 8:2:0 1) 
C,iH I9 N 3 02S (257 36) 

Mass spectrum; (M-H)" = 256, (M+H)' = 258 

10 

Example VI 

4~(4-benzyl-piperazinomethyl)-aniIine 

15 a . 4-(4-tert.butoxycarbonyl-piperazinomethyl)-nitrobenzene 

A mixture of 10 6 g (57 mmol) of N-tert butoxycarbonyl-piperazine, 10 8 g (62 7 mmol) of 4- 
nitrobenzylchloride, 23 8 ml (171 mmol) of tricthylamine in 100 ml of dichloromethane is 
stirred for 12 hours at 70°C After diluting with water the organic phase is separated off, dried 
and evaporated down 

2 0 Yield: 1 9 g (99 % of theory) , 

Melting point: 83-84°C 

R { value: 0.7 (silica gel; dichloromethane/methanol/ammonia = 9:1:0 1) 
C i6 H 23 N 3 04 (321 38) 

Mass spectrum: (M+H) + = 322, (M-H)" = 320 

25 

b. 4-piperazinomethyl-nitrobenzene-dihydiochloride 

6 4 g (20 rnmol) of 4-(4-tert butoxycarbonyl-piperazinomethyl)-nitrobenzene ar e dissolved in 
20 ml of dichloromethane and combined with 40 ml of ethyl acetate/HCl The reaction 
solution is diluted with ether, the precipitate formed is suction filtered as a crude product and 

3 0 then reacted further 

Yield: 54 g (92 % of theory), 
Melting point: 257-258°C 



R f value: 0 3 (silica gel; dichloromethanc/methanol/ammonia = 9: 1:0 1) 
c. 4-(4-benzylpipcrazinomcthyl)-nitroben2enc 

The free base is produced from 1 5 g (5 mmol) of 4-pipeiazinomethyl-nitrobenzene- 
dihydrochloride by dissolving in 25 nil of 1 N sodium hydroxide solution, extracting with 
ethyl acetate and then eliminating the solvent in vacuo The solid thus obtained is combined 
with 2 5 ml of 2 N acetic acid, 0 5 ml (5.5 mmol) of benzaldehyde and 50 ml of methanol and, 
after the addition of 0 7 g (5 mmol) of sodium cyanoborohydride, stirred for2 hours Then the 
pH is adjusted to acid with 1 N hydrochloric acid and the reaction solution is washed with 
ether The aqueous phase is then made basic with sodium hydroxide solution The product is 
extracted with ether, the combined ether extracts are dried and the solvent is eliminated in 
vacuo 

Yield: 1 3 g (84 % of theory), 

R f value: 0 6 (silica gel; dichloromethane/methanol/ammonta = 9: 1:0 1) 

Ci8H 2 iN 3 02 (311.39) 

Mass spectrum: (M+H) + = 312 

d 4-(4-benzylpiperazinomethyi)-aniline 

Prepared analogously to Example Id by catalytic hydrogenation of 1 3 g (4 2 mmol) of 4-(4- 

bcnzylpiperazinomethyl)-nitrobenzene over palladium/charcoal 

Yield: 1 2 g (87 % of theory), 

Melting point: 88~89°C 

Ci8H 23 N 3 (281.4) 

Mass spectrum: (M+H) + =^282 

Example VII 

4-(4"tert,butoxycarbonyl-pipera2inomethyl)-aniline 

a . 4-(4-tert.butoxycarbonyl-piperazinomethyl)-nitrobenzene 

10 6 g (57 mmol) of N4ert butoxycarbonyl-piperazine are dissolved in 100 ml of 

dichloromethane and combined with 10 .7 g (63 mmol) of 4-nitrobenzyl chloride and 24 ml 
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(171 mmol) of triethylamine The mixture is refluxcd for 12 hours After cooling to ambient 
temperature the reaction solution is washed several times with water The organic phase is 
dried over magnesium sulphate and then evaporated to dryness 
Yield: 17g(99%) of theory 
5 Melting point: 83-84°C 

R f value: 0 7 (silica gel; dichloromethane/methanol/ammonia = 9: 1:0 1) 

C16H23N3O4 (321 38) 

Mass spectrum: (M+H) + = 322, (M-H)' - 320 

10 b. 4-(4-tertbutoxycarbonyl-piperazinomethyl)-aniIine 

Prepared analogously to Example Id by catalytic hydrogenation of 4-(4-tert butoxycaibonyl- 
piperazinomethyl)-nitrobenzene with Raney nickel in ethyl acetate/methanol (1:1) 
Melting point: 106-1 07°C 

Rf value: 0 6 (silica gel; dichioromethane/methanol/ammonia = 9: 1 :0 1) 
15 C ie H 2 5N 3 0 2 (291 39) 

Mass spectrum: (M+H) + - 292, (M+Na) + = 314 

The following compounds were prepared analogously to Example VII: 

20 ( 1 ) 4-(pyrrolidin- 1 -yl-methy t)-aniline 

R f value: 0 2 (silica gel; dichloromethane/methanol/NH 4 OH = 5: 1:0 01) 

Melting point: 48-50°C 

(2) 4-(4-methylpiperazinomethyl)-aniline 

2 5 Melting point: 94-95°C 

R f value: 0 2 (silica gel; dichloromethane/methanol/ammonia = 9: 1:0 1) 

C 12 Hi9N 3 (205 31) 

Mass spectrum: (M+H) H = 206 

3 0 (3) 3-(dimethylaminomethyl)-aniline 

R f value: 0 7 (silica gel; ethyl acetate) 
Melting point: 43-46°C 
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(4) 4-(dimethylaminomethyl)~ani line 

Rf value: 0 13 (silica gel; ethyl acetate/ethanol - 8:2) 

5 (5) 4-(2-dimethylamino-ethyI)-anilinc 

R f value: 0 3 (silica gel; dichioromethane/methanol/amrnonia== 19:1:0 1) 

Melting point: 40°C 

C 10 HigN 2 (164 25) 

Mass spectrum: (M+H) + ~ 165 

10 

(6) 4»(N»benzyl-N-methyl-aminomethyl)-aniline 

Rr value: 0 5 (silica gel; dichloromethane/methanol/ammonia = 10: 1:0.01) 
Melting point: 48~50°C 
CisHtgN, (226 32) 
15 Mass spectrum: (M+H)'" ~ 227 

(7) 4-piperidinomethyl-aniline 

R r value: 0 2 (silica gel; dichloromethane/methanol/ammonia = 9:1:0 1) 
Melting point: 88-89°C 

20 

(8) 4-(2,6-dimetliylpiperidino-mefhyl)-aniline 

R f value: 0 3 (silica gel; dichloromethane/methanol/ammonia = 5: 1:0.01) 
Melting point: 112-115°C 

25 (9) 4'(N-ethyl-N-methyl-aminomethyl)-aniline 

Rr value: 0 4 (silica gel; dichloromethane/raethanol/ammonia = 10: 1:0 1) 

C10H16N2 (164-25) 

Mass spectrum: (M+H) + - 165 

3 0 (10) 4-f 4-(3-trifluoromethylcarbonylamino-propyl)-pipendinomethyl]"aniHne 
R f value: 0 4 (silica gel; dichloromethane/methanol/arnmonia - 10:1:0 1) 
C17H24F3N3O (343 40) 



Mass spectrum: (M+H) + - 344 



(11) 4-(N-tert butoxycarbonyl-N-propyl-aminomethyl)-aniline 

Ci5H 24 N 2 02 (264 37) 

Mass spectrum: (M+Na) + = 287 

( 1 2) 4-(N-tcrt butoxycarbonyl-N-butyl-aminomethyl)-aniline 
R f value: 0 19 (silica gel; dichloromethane/methanol = 50:1) 
C I6 H26N 2 0 2 (278 40) 

Mass spectmm: (M+Na) + = 301 

( 1 3) 4-(N-teit butoxycarbonyl-N-ethyl-aminomethyl)-aniline 
Melting point: 85°C 

R f value: 0 3 (silica gel; dichloromethane/methanol/ = 50:1) 

C14H22N2O2 (250 34) 

Mass spectmm: (M+Na) + = 273 



Example VIII 



0 4-(2-oxopiperidinomethyl)-aniline 

6 4 g (42 mmol) of 4-nitrobenzaldehyde are dissolved in 1 50 ml of methanol and combined 
with 4 9 g (42 mmol) of 5-amino valeric acid and 1 8 g (29 mmol) of sodium 
cyanoborohydride The mixture is stirred for 18 hours at ambient temperature and then 

5 carefully mixed with 20 ml of cone hydrochloric acid The solvent is eliminated in vacuo, the 
residue is taken up in water and extracted with dichloromethane. The residue obtained after 
evaporation is chromatographed on silica gel (dichloromethane/methanol, 4: 1) A mixture of 
methyl 5-(4-nitrobenzylamino)-pentanoate and 4-(2-oxopiperidinomethyl)-nitrobenzene is 
obtained which is dissolved in 100 methanol and combined with 50 ml of 1 N sodium 

0 hydroxide solution The mixture is stirred for one hour at ambient temperature, 50 ml of 1 N 
hydrochloric acid are added and the reaction solution is evaporated down to 100 ml The 
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aqueous phase thus obtained is extracted with dichloromethane The combined organic phases 
are dried over sodium sulphate and evaporated to dryness 

The residue is hydrogenated analogously to Example Id over Raney nickel in methanol under 
a hydrogen atmosphere of 3 bar for 1 1 hours 
Total yield: 2 2 g (26 % of theory), 

Rf value: 0 63 (silica gel; dichloromethane/methanol = 9:1) 
Example XIV 

4-(N-piperidinomethylcaibonyl"N-methyl~amino)"aniline 

a, 4-(N-bromomethylcaibonyl-N-methy1-amino)-nitrobenzene 
23 5 g (0 15 mol) of N-methyl-4-nitroaniline are dissolved in 400 ml of dioxane and 
combined with 22 2 g (0 3 mol) of lithium carbonate Then 32.2 g (0 18 mol) of 
bromoacetylbromide are added dropwise in such a way that the internal temperature does not 
exceed 33°C After 18 hours 1 stirring the reaction solution is evaporated down to 100 ml, 
combined with 500 ml of water and stirred for 1 hour The precipitate formed is suction 
filtered, washed with water and dried The crude product is stirred in 400 ml of ethyl acetate 
at 40°C Then the insoluble matter is filtered off, the solution is evaporated down and the 
solid residue is triturated with ether 
Yield: 35 g (83 % of theory), 
Melting point: 85-87°C 

b, 4-(N-piperidinomethylcarbonyl-N-methyl-aniino)"nitrobenzene 

5.4 g ( 20 mmol) of 4-(N-bromomethylcarbonyl-N-methyl-amino)-nitrobenzene are dissolved 
in 100 ml of acetone and combined with 5 5 g (40 mmol) of potassium carbonate 3 ml (30 
mmol) of piperidine are slowly added dropwise and the mixture is stirred for 1 8 hours at 
ambient temperature. The reaction solution is filtered, and the filtrate is evaporated to dryness 
The residue is dissolved in ethyl acetate, washed with water, dried over magnesium sulphate 
and evaporated to dryness 
Yield: 5,6 g (99 % of theory). 



- 3 9 ~ 

c. 4>fN~piperidinomethylcarbonyl"N-methyl-amino)-aniline 
Prepared analogously to Example Id by catalytic hydrogen ation of 4-(N- 
piperidinomethy1carbonyl-N-methyl-amino)-nitrobenzene in methanol over- 
pall adium/charcoal 
5 Yield 4 95 g (99% of theory) 

Example X 

4-(tert.butoxycmbonylaminomethyl) -anilmc 

10 20 g (164 mmol) of 4-aminobenzylaminc and 20 2 g (210 mmol) of tricthylamine are 
dissolved in 100 nil of dioxane and 50 ml of water 35 8 g (165 mmol) ofdi-tert butyl- 
dicarbonate dissolved in 60 ml of dioxane are added to this solution while cooling with ice 
and the resulting mixture is stirred for 18 hours at ambient temperature Then the solvent is 
distilled off in vacuo, the residue is distributed in ethyl acetate/water The combined organic 

15 extracts are freed from solvent in vacuo The crude product is heated in 200 ml of petroleum 
ether, cooled slowly with vigorous stirring and the crystalline product is removed by suction 
filtering 

Yield: 34 8 g (96 % of theory), 
Melting point: 77-78°C 

20 

Example XI 

4-( 1 H-imidazol-2-yl)~aniline 

7 ,2 g (50 mmol) of 2-phenylimidazol are dissolved in 100 ml of cone sulphuric acid While 

2 5 cooling with ice 5 .0 g (62 mmol) of ammonium nitrate are added in batches and the mixture is 

stirred for 2 5 hours. The reaction solution is then poured onto ice, made basic with cone, 
ammonia and the crystalline product is suction filtered The nitro compound thus obtained is 
catalytically hydrogenated analogously to Example Id in DMF over palladium/charcoal 
Yield: 24% of theory, 

3 0 Rf value: 0 4 (silica gel; dichloromethane/methanol/ammonia = 9: 1:0 1) 
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Example XII 

P yridine-2-sulphontc acid chloride 

5 0 g (45 mrnol) of pyridine-2-thiol are dissolved in 40 ml of cone hydrochloric acid While 
5 the solution is cooled with ice, chlorine gas is piped in over a period of 2 5 hours In order to 
destroy any excess gas a washing bottle containing 1 N sodium thiosulphate solution is 
attached Then the reaction solution is poured onto ice water and extracted with ether and 
dichloromethane. The organic phases are combined, dried and freed from solvent in vacuo 
The crude product is further reacted immediately 
10 Yield: 8 g (100 % of theory) 

Example XIII 

Pyridine-3-sulphonic acid chloride hydrochloride 
15 1 g (6 3 mrnol) of pyridme-3-sulphonic acid and 1 4 g (6 7 mrnol) of phosphorus 

pentachloiide are stirred for 2 hours at 150°C After cooling, excess phosphorus pentachloride 
is eliminated in vacuo. The crude product is further reacted immediately 
Yield: 1 .2 g (91 % of theory) 



Preparation of the end products: 



Example 1 

(Z)-3-(H4~(N-acety^ 
phenylsulphonyIamino-2-indolinone 

a. l~acetyl-2-indolinone 

13.3 g (0 1 mol) of 2-indolinone and 30 ml of acetic anhydride are stirred for 3 hours at 
170°C After' cooling the mixture is combined with 1 50 ml of ice water, the crystalline 
product is suction filtered, washed with water and dried 
Yield: 16 6 g (95 % of theory), 
Melting point: 129-130°C 

b. l-acetyl-5-nitro-2-indolinone 

0 5 g (2 8 mmol) of l-acetyl-2-indolinone are placed in 4 ml of cone sulphuric acid At a 
temperature of -10 to -5°C, 0 3 g (3 4 mmol) of ammonium nitrate are added in batches After 
45 minutes the mixture is poured onto ammonia/ice water, the crystalline precipitate is suction 
filtered, washed with water and dried The crude product is recrystallised from 70 ml of 
cyclohexane 

Yield: 0.2 g (32 % of theory), 
Melting point: 150-157°C 

Rr value: 0 7 (silica gel; cyclohexane/ethyl acetate - 4:6) 

c. l-acetyl-5-amino-2-indolinone 

30 0 g (136 mmol) of 1 -acetyl- 5 ~nitro-2-indolin one are dissolved in a mixture of 650 ml of 

dichlorornethane and 650 ml of methanol and after the addition of 5 g of 10% palladium on 

activated charcoal the mixture is hydi ogenated for 45 minutes with hydrogen Then the 

catalyst is filtered off and evaporated down 

Yield: 22.4 g (87 % of theory), 

Melting point: 177°C 

R f value: 0 7 (silica gel; ethyl acetate) 
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C I0 H 10 N 2 O 2 (190 20) 

Mass spectrum: (M-H)" - 189, (M+Na) + = 213 

d. 1 -acetyl-5-phenylsulphonylamino-2-indolinone 
5 20 0 g (105 mmol) of l-acetyl-5-amino-2-indolinone are placed in 200 ml of pyridine, 

combined with 1 5 3 ml (120 mmol) of benzenesulphonic acid chloride while cooling with ice 
and stirred for 2 hours Then the mixture is poured onto I 8 1 of water and suction filtered 
The ciude product is stirred into acetone, suction filtered and dried 
Yield: 30 5 g (88 % of theory), 

10 Melting point: 245°C 

R f value: 0 5 (silica gel, dichloromethane/ethyl acetate = 9: 1) 

C16H14N2O4S (330 37) 

Mass spectrum: (M-H)" = 329, (M+Na) + = 353 

15 e. l-acetyl-3-(l-ethoxy-l-phenyl-methylidene)-5-(N-acetyl-N-phenylsulphonvl-amino)-2- 
indolinone 

8 0 g (24 2 mmol) of l-acetyl-5-phenylsulphonylamino-2-indolinone are dissolved in 150 ml 
of acetic anhydride and after the addition of 20 ml (88 1 mmol) of triethyl orthobenzoate 
refluxed for 6 hours The solvent is distilled off, the residue is triturated with ether, suction 
2 0 filtered and dried 

Yield: 7 8 g (64 % of theory), 
Melting point: 237°C 

R f value: 0.7 (silica gel; dichloromethane/ethyl acetate = 19:1) 
C27H24N2O6S (504. 57) 
25 Mass spectrum: M + = 504 

f. (Z)-3 - { 1 -[4-(N-acetyl-N-(2-aminoethyl)-amino)-phenylamino1- 1 -phenyl-methylidene} -5- 
phenylsulphonylamino-2-indolinone 

A mixture of 0 5 g (1 mmol) of l-acetyl-3-(l-ethoxy-l-phenyl-methylidene)-5-(N-acetyl-N- 
3 0 phenylsulphonyl-amino)-2-indolinone and 0 3 g ( 1 2 mmol) of 4-rN-acetyl-N-(2- 

trifluoroacetylamino-ethyl)-amino]-aniline are stirred in 5 ml of DMF for 6 hours at 120°C 
After cooling to ambient temper ature 5 ml of methanol and 3 ml (6 mmol) of 2 N sodium 



hydroxide solution are added, and the mixture is stirred for 30 minutes Tire reaction mixture 
is diluted with 50 ml of water and the crystalline precipitate is suction filtered and dried The 
residue is chromatographed on silica gel (dichloromethane/methanol/ammonia = 9: 1:0 1) 
Yield: 0 3 g (49 % of theory), 
Melting point: 216°C 

R f value: 0 3 (silica gel; dichloromethane/methanol/ammonia = 9:1:0 1) 
C3iH 2{ ,N s 0 4 S (567 67) 

Mass spectrum: (M-H)" = 566, (M+H) ' = 568 
Examples 2 to 97 

Using the intermediate products prepared in Examples I to XIH , the compounds of formula 
IA of Examples 2 to 97 listed in Table I are prepared analogously to Example 1 
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Example 98 
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(Z)~3~[l-(4-piperidmome 
methyIsuiphoiiyIamino-2-indoiinone 

5 

a, i -acety l-3- ( 1 -ethoxy- 1 "pheny1-rnethylidene)-5--nilTO"2-mdolinQne 
0.2 g (0 9 mmoi) of l-acetyl-5-nitio-2-indolinone and 0 6 g (2 7 mmol) of tri ethyl 
orthobenzoate are heated to 100°C in 2 ml of acetic acid anhydride for 1 5 hours After 
cooling the mixture is combined with ether and the precipitate formed is suction filtered 
1 0 Yield; 0 2 g (66 % of theory), 
Melting point: 244-250°C 

Rf value: 0 7 (silica gel; ethyl acetate/cyclohexane = 3:2) 

b v (Z )-l-acetyU34H4~piperidino 
15 indolinone 

3 g (8 5 mmol) of l-acetyI-3-(l -ethoxy- 1 »phenyl-methylidene)-5-nitro-2-indolinone and 1 9 g 
( 1 0 mmol) of 4-piperidinomcthyl-anilinc are heated to 90°C in 30 ml of DMF for 3 5 hours 
After cooling to ambient temperature the reaction solution is poured onto ice water and 
extracted with ethyl acetate The combined organic extracts are dried and evaporated down 
2 0 The residue is triturated with ether and suction filtered 
Yield: 3 5 g (82 % of theory), 

Rf value: 0 6 (silica gel; dichloromethane/methanol/ammonia = 9:1:0. 1) 
Melting point: 165°C 

2 5 c. (Z>l-acetyl-3-fl-(4-piperidinom 

indolinone 

Prepared analogously to Example VUb from (Z)-l-acetyl-3»[l-(4-piperidinomethyl~ 
phenylamino)-l-pheny]-me1hylidene]-5-nitro-2-indolinone by catalytic reduction over Raney 
nickel in dichloromethane/methanol (1:1) 

3 0 Yield: 99 % of theory, 

R f value: 0 5 (silica gel; dichloromethane/methanol/ammonia = 9: 1:0 1) 

Melting point: 278-28 1°C 

C 2 9H 30 N 4 O2 (466 59) 

Mass spectrum: (M+H) + = 467 
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d. (Z)-341-(4-piperidinomethyl~phenvlamino)-l-phcnyl-methylidenel-5- 
methylsulphonylamino-2-indolinone 

466 mg (1 mrno!) of (Z)-l-acetyl-3>[1^4-piperidiiiomethyI~phenylamino)-l-phenyl- 
methylidene]-5-amino-2-indolmone are suspended in 1 5 ml of pyridine, combined with 0 2 
ml (2 3 mmol) of methanesulphonic acid chloride and stirred for 1 .5 hours Then 6 ml of 1 N 
sodium hydroxide solution are added After 1 hour 1 ml of piperidine is added and the 
mixture is stirred overnight The reaction solution is poured onto water and the precipitate 
formed is suction filtered The residue is stined with ether, suction filtered and dried 
Yield: 290 mg (58 % of theory), 

R f - value: 0 4 (silica gel; dichloromethane/methanol/ammonia = 9: 1:0 1) 

Melting point: 266°C 

C 2B H3oN40 3 S (502 64) 

Mass spectrum: (M^H)" 1 ~ 503 

Calc: C 66 91 H 6 02 N 11.15 

Found: C 66 49 H 6 06 Nil 01 

Examples 99 to 151 

Using the intermediate products prepared in Examples I to XIH , the compounds of formula 
IB of Examples 99 to 151 listed in Table 0 are prepared analogously to Example 98 
Hydrochlorides or dihydrochlorides are obtained according to the following general working 
method: The starting compound is dissolved in dichloromethane and combined with 
ether/HCl The precipitate formed is suction filtered and dried 
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Example 152 

(Z)-3-[l-(4~ethoxycarbonyImett^^ 
5 phenylsulphonylamino~2-indolinone 

a. 3-(l-ethoxy-l -phenyl 

8 ml of 4 N sodium hydroxide solution are added to a solution of 4 0 g (8 mrnol) of 1 -acetyl- 

3-(l-ethoxy-l-phenyl-methylid^^ 
1 0 (Example 1 e) in a mixture of 20 ml of dichloromethane and 20 ml of ethanol and the resulting 

mixture is stirred for 20 minutes at ambient temperature It is then evaporated down to about 

1 0 ml and 1 50 ml of water are added The pH is adjusted to 8-9 with 1 N hydrochloric acid 

The precipitate formed is suction filtered, washed with water, isopropanol and ether, then 

dried in vacuo 
15 Yield: 6 6 g (82% of theory), 

Melting point: 292-294 °C 

Rf value: 0.4 (silica gel; dichloromethane/methanol/NHUOH =9:1:0 1) 
C23H20N2O4S (420 49) 

Mass spectrum: (M+H) + == 421, (M-H)" =419 

b. (Z)-3-ri-(4-ethoxycarbonylmethyl-phenylaminoVl-phenyl-methylideneV5^ 
phenvlsulphonylamin o-2-indolinone 

0 84 g (2 mmol) of 3-(l-ethoxy-l-phenyl-methylidene)-5-phenylsulphonylamino-2- 
indolinone and 0 39 g (2 2 mmol) of 4-ethoxycarbonyImethyl-aniline are dissolved in 1 0 ml 

2 5 of DMF. The mixture is heated to 1 40°C for 5 hours Then water is added while the mixture is 

cooled with ice and stirred for 1 hour at ambient temperature The precipitate formed is 
suction filtered, washed with water, a little isopropanol and ether, then dried in vacuo 
Yield: 0 95 g (86 % of theory), 
Melting point: 248-249°C 

3 0 C 3 iH 2 7N 3 05S (553 64) 

Mass spectrum: M + = 553, (M-H)" = 552 
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Example 153 

(Z)-3-[l»(4-carboxymethyl-phenylamino)-l-phenyl-methyIideneI-5" 
phenylsuIphonylainino-2-indolitioiie 

720 mg (1 3 mmol) of (Z>3-[H4-ethoxycarbonylmethyl-phenyIamino)-l-phcnyU 

methylidene]-5-phcnylsulphonylamino-2-indolinone are dissolved in a mixture of 20 ml of 

methanol and 20 ml of dichloromethane 4 ml ofl N sodium hydroxide solution ate added 

and the mixture is stirred for 18 hours at ambient temperature and for another 1 hour at 40°C 

The reaction solution is evaporated down to half the volume and the pH is adjusted to 4-5 

with 1 N hydrochloric acid The precipitate formed is suction filtered, washed with water, a 

little isopropanol and ether 

Yield: 620 mg (91% of theory), 

Melting point: 305~306°C 

C29H 2 3N 3 0 5 S (525 59) 

Mass spectrum: (M-H)" = 524 

Example 154 

(Z)-3-{l-[4-(benzyIaminoca^ 
phenylsulphonylamino-24ndolinone 

A solution of 3 15 mg (0 6 mmol) of (Z)-3-[l-(4-catboxymethyl-phenylamino)-l -phenyl- 
methylidene]-5-phenylsulphonylamino-2-indolinone, 85 mg (0.8 mmol) of benzylamine, 212 
mg (0.66 mmol) of TBTU and 1 ml of N-ethyl-N,N-diisopropyl-amine in 5 ml of DMF is 
stirred for 3 hours at ambient temperature Then 50 ml of water are added The yellow 
precipitate formed is suction filtered, washed with water, a little isopropanol and ether, then 
dried in vacuo 

Yield: 0 3 mg (8 1 % of theory), 
Melting point: 219-220°C 
C 36 H 3 oN40 4 S (614.73) 

Mass spectrum: (M+Na) + = 637, (M-H)" = 613 
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Example 155 

(Z)~3~{l~[4-(N-(aminocarbo^ 

phenyl-methylidene}-5-phenyIsulphonylammo-2nidolinone 

A solution of 250 mg (0 4 mmol) of (Z)-3-[l-(4-(N-carboxy 

amino)-phenylamino)-i-pte^ and 82 

mg (0 4 mmol) of GDI in 5 ml of DMF is stirred for 1 hour at 50°C 1 ml of condensed 
ammonia is added and the mixture is stirred for 5 hours at ambient temperature Then water is 
added The yellow precipitate is suction filtered, washed with water, a little isopropanol and 
ether, then dried in vacuo 
Yield: 190 mg (76 % of theory) 
Melting point: 216-217°C 
CfcoHayNsOdSz (617.71) 

Mass spectrum: (M>Na) + - 640, (M-H)" = 616 
Examples 156 to 170 

Using the intermediate products prepared in Examples I to XIII , the compounds of formula 
IB of Examples 156 to 170 listed in Table III ar e prepared analogously to Examples 152 to 

155. 
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Examples 171 to 206 

The compounds of formula IB of Examples 171 to 196 listed in the following Table IV are 
5 obtained from compounds of the abovementioned Examples 1 to 170 by the following general 
methods A to E: 

A: Cleaving of tert.butoxycarbonyl; 

0 6 rnmol of the starting compound are dissolved in 5 ml of dichloiornethane 10 ml of ethyl 
10 acetate/HCl are added and the mixture is stirred for 2 hours at ambient temperature Then a 
basic pH is obtained by the addition of sodium hydroxide solution The organic phase is 
washed with water, dried over sodium sulphate and the solvent is eliminated in vacuo In 
order to prepare hydrochlorides the addition of sodium hydroxide solution is omitted In order 
to prepare hydrotrifluoroacetate, ti ifluoroacetic acid is added to the solution of the starting 
15 compound 

B: Cleaving of benzyl: 

15 rnmol of the starting compound are dissolved in 20 ml of dichloiomethane/methanol (1:1). 
100 mg of palladium/char coal (10%) and 1 5 ml of 1 N hydr ochloric acid are added and the 

2 0 mixture is then hydrogenated in a hydrogen atmosphere at 50 psi The catalyst is suction 

filtered and the filtrate is evaporated to dryness The residue is chromatographed on silica gel 
(dichloromethane/methanol/NHUOH, 9: 1 :0 1) 

C: hydiogenation of cyano to CH2NH2: 
25 0 5 rnmol of the starting compound are dissolved in 20 ml of methanolic ammonia solution 
and combined with Raney nickel The mixture is hydrogenated in a hydrogen atmosphere of 
50 psi, then the catalyst is suction filtered and the solvent is eliminated in vacuo The residue 
is chromatographed on silica gel (dichloromethane/methanoI/NHiOH, 9: 1:0 1) 

3 0 D: hydiogenation of nitro to amino: 

0 2 rnmol of the starting compound ar e dissolved in 20 ml of ethyl acetate/methanol (1:1) 
Then the mixture is hydrogenated analogously to Method C over Raney nickel The residue is 
optionally chromatographed on silica gel (dichloiomethane/methanol/NKUOH, 9: 1:0 1). 
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Example 197 

(Z)-3-{l-l4-(NK2-dime^ 
phenyi-inethylidene}-5-(^ 

a. (Z)-l-acetyl-3-(l-ethoxy-l^^ 
2-indolinone 

10 g (20 mmol) of Uacetyl-3-(l-ethoxy-l-phenyl»methylidene)-5-(N-acetyl-N- 
phenylsulphonyl-amino)-2-indo]inone (Example le) are dissolved in 150 ml of DMSO and 
combined with 2 2 g (20 mmol) of potassium tert butoxide with stirring. After 15 minutes 1 
stirring 1 9 ml (3 1 mmol) of iodomethane are added The mixture is stirred for 3 hours at 
ambient temperature Then another 2 2 g (20 mmol) of potassium tert butoxide and 1 ml (16 
mmol) of iodomethane are added The mixture is stirred for 18 hours at ambient temperature 
Then water is added The reaction mixture is extracted with ethyl acetate The organic phase 
is washed with water, dried over magnesium sulphate and evaporated to dryness The residue 
is chromatographed on silica gel (petroleum ether/dichloromethane, 7:3) 
Yield: 2 7 g (28% of theory) 

R r value: 0.65 (silica gel; dichloromethane/petroleum ether -8:2) 

C26H24N2O5S (476 56) 

Mass spectrum: (M>Na) + - 499 

b. (Z)-3 - { 1 -f 4-(N ^2^dimethylamino-ethyl)-N-methylsulphonvl-amino)-phenylamino)- 1 - 
phenyl~methylidene}-5-(N-methyl-N-phenylsulphonyl-amino)-2-indoiinone 

Prepared analogously to Example If from 350 mg (0 73 mmol) of (Z)-l-acetyl-3-(l-ethoxy-l- 
pheayl-methylidene)-5-(N-methyi-N-phenylsulphonyl-amino)»2-indolinone and 257 mg (1 
mmol) of 4"[N-(2-dimethylamino-ethyl)-N-methylsulphonyl~amino]"aniline in DMF and 
subsequent treatment with sodium hydroxide solution 
Yield: 380 mg (80% of theory) 

R f value: 0 5 (silica gel; dichloromethane/methanol/NHUOH = 9: 1:0 1) 

C33H 35 N505S 2 (645 80) 

Mass spectrum: M + = 645 

Calc: C 61.38 H 5 46 N 10 84 

Found: C 61 09 H 5 45 N 10.82 
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The following compounds of Examples 198 to 200 are prepared analogously to Example 197 
using the intermediate products prepared in Examples I to XIII: 

Example 198 

5 

(Z)~3-{l~[4-(N-(2-dh^^ 

methylidene}-5-(N-methyl-N~phenyIsulphonyI-amino)-2-indoIinone 

Melting point: 217°C 
10 Rf value: 0 5 (silica gel; dichloromethane/rnethanol/NRUOH - 9: 1:0 1) 
C34H 35 N50 4 S (609 75) 
Mass spectrum: (M+H) + -610 
Calc : C 66 97 H 5 79 N 1 1 49 

Found: C 66 92 H 5 78 N 11.39 

Example 199 
(Z)-3-{l-[4-(N-meto^ 

methyIidene}-5-(N"methyl-N-phenylsuIplionyl-ainino)-2»indoiLnone 

Melting point: 160°C 

R f value: 0 65 (silica gel; dichloromethane/methanol/NKUOH = 9: 1:0 1) 

C36H 37 N 5 04S (635 79) 

Mass spectrum: (M+H) + = 636 

25 

Example 200 

(Z)~3"[l-(3-dimethylamm^ 

p h enyls ulpho nyl-amin o>-2 -ind olino n e 

30 

Melting point: 226°C 

R f value: 0 75 (silica gel; dichloiomethane/methanol/NHUOH = 9: 1:0.1) 



- 82 - 



C31H30N4O3S (538 67) 

Mass spectrum: (M>H) + - 539 

The following compounds may be obtained analogously to the foregoing Examples: 

( 1 ) (Z)~3-[ 1 -(3-dimethylaminomcthyI-phenylamino)- 1 -phenyl-methylidene]-5- 
ethylsulphonylamino-2-indolinone, melting point 222-224 °C 

(2) (Z)-3- { 1 -[4-(2-dimethy laminoethyl)-phenylamino]- 1 -phenyl-methylidene} -5- 
methyIsulphonylamino-2-indolinone 

(3) (Z)-341"(4-diethylaminomethyl-phenylamino)-l'phenyl-methylidene]--5" 
methylsuIphonyIamino-2-indolinone 

(4) (Z)-3-[l-(4-dipropylamino 
methylsulphonylamino-2-indolinone 

(5) (Z)-3-[l-(44iexamethyleneiminome^ 
methylsulphonylamino-2-indolinone 

(6) (Z)-3- { 1 -[4-(4-methylpiperidinomethyl)-phenylamino]-l -phenyl-methylidene} -5- 
methylsulphonylamino-2-indolinone 

(7) (Z>3-[l-(4~morpholiiiomethyI-phen^ 
methylsulphonylamino-2-indolinone 

(8) (Z>3- { 1 -[4-(4-methylpiperazinomethyl)-phenylamino]-l -phenyl-methylidene} -5- 
methylsulphonylammo-2-indolinone 

(9) (Z)~3-[l»(4™piperazinomethyl-phenylamino)-l-phenyl-methylidene]-5- 
methylsulphonylamino-2-indolinone 

( 1 0) (Z)-3- { 1 -[4-(2,6-dimethylpiperidinomethyl)-phenyl amino]- 1 ^phenyl-methylidene} -5- 
methylsulphonylamino-2-indolinone 

(11) (ZV3-[l-(4Klipropylamiiiome 
ethyIsulphonylamino-2-indolinone 

( 1 2) (Z)-3-[ l-(4-hexamethyleneiminomethyl"phenylamino)-l ~phenyi~metliylidene3-5~ 
ethylsulphonylamino-2-indolinone 

( 1 3) (Z)-3- { t-[4-(4-methylpiperidinomethyl)-phenylamino]-l -phenyl-methylidene} -5- 
ethylsulphonylamino-2»indolinone 
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(14) (Z)-3-[l-(4-morpholinomethyl^ 
ethylsulphonylarnino-2-indolinone 

( 1 5) (Z)-3- { 1 -[4-(4-methylpiperazinornethyI)»phenylarnino]~ 1 -phenyl-methylidcnc} -5- 
ethylsulphonyIamino-2-indolinone 

( 1 6) (Z)-3-[ 1 -(4-pipeiazinomcthyl-phenylamino)- 1 -phenyl-methylidene]-5- 
ethylsulphonyIamino-2«indolinone 

( 1 7) (Z)-3- { 1 -[4-(2 ,6-dimethylpiperidinomethyl)-pheny lamino]- 1 -pheny 1-methylidene} -5 
ethylsulphonylamino-2-indolinone 

(18) (Z)-3-[l-(4-piperazinomethy^ 
propylsulphonylamino-2-indolinone 

( 1 9) (Z)-3- { 1 -[4-(2,6-dimethylpiperidinomethyl)-phenylamino]» 1 -phenyl-methylidene} -5 
propylsuIphonylamino-2-indolinone 

(20) (Z)-3-[ 1 -(4~diethy laminomethy 1-pheny lamino)- 1 -pheny l-methylidene>5- 
propylsulphonylamino-2-indolinone 

(21) (Z)-3-[l-(4-dipropylaminomethyl-phcnylamino)-l-phenyl-meft^ 
propylsulphonylamtno-2-indolinone 

(22) (Z)-3-[ 1 -(4'hexamethyleneiminornethyl-phenylamino)"l -pheny l-methylidene]-5- 
propy]sulphonylamino-2-indolinone 

(23) (Z)-3-{l-[4-(4-methylpiperidinomethyl)-phenylamin 

propylsulphonylamino-2-indolinone 

(24) (Z>3 - [ 1 -(4-mor pholinome thy 1-pheny 1 amino) - 1 -pheny 1 -methyl i den e] - 5- 
propy 1 sulph ony larnino- 2-indol inone 

(25) (Z)-3- { 1 -[4'(4-methylpipera2inomethyl)-phenylamino3-l-phenyl-methylidene} -5- 
propylsulphonylaraino-2-indolinone 

(26) (Z)-3-[l -(4-pipciBzinomethyl-phenylamino)-l »phenyl-methylidene]-5- 
cycIopropylsulphonylamino-2-indolinone 

(27) (Z)-3- { 1 ~[4-(2,6"dimethylpiperidinomethyl)-phenylamino> 1 -phenyl-methylidene) - 
cyclopropylsulphonylarnino-2-indolinone 

(28) (Z)-3-[l-(4-dimefhylaminome1hyl-phenylamino)- 
cyclopropylsulphonylamino-2-indoiinone 

(29) (Z)-3- { 1 ^[4-(2»dimethylaminoethyl)-phenylamino]- 1 -phenyl-methylidene} -5- 
cyclopropylsulphonylamino-2-indolinone 
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(30) (z)-34H 4 ~ dieth y lamin ^ 

cyclopropylsulphonyIamino-2-indolinone 

(31) (Z)-3-[l-(4-dipropylaminomethyl-pl^ 
cycIopropylsulphonyIamino-2-indoIinone 

(32) (Z)-3-[l-(4-hexamethyte 
cyclopropylsulphonylamino-2-indolinone 

(33) (Z)-3-{l-[4-(4-methylpiperidinomethyl)-phenylamin 
cyclopropyIsulphonylamino-2-indolinone 

(34) (Z)-3-[l-(4-morphoHnomethyl-ph^ 
cyclopropylsulphonylamino-2-indolinone 

(35) (Z)-3-{l-[4<4-methylpiperazin^ 
cyclopropylsulphonylamino-2-indolinone 

(36) (Z)»3-[l-(4-piperazinomethyl-phenylamino)-l-phcnyl-methylid 
trifluoromethylsulphonylamino-2-indolinone 

(37) (Z>3- { l-[4-(2,6-dimethylpiperidinomethyl)-phcnylamino]« 1 -phenyl-methylidene) - 
trifluorornethylsulphonylarnino-2-indolinone 

(38) (Z)-3-[l<4™dimethylaminomethyl-phenyianiino)-l -phenyl-methylidenc]-5- 
trifluoromethylsulphonyIamino-2-indoIinone 

(39) (Z)-3- { 1 -[4-(2-dimethylaminoethyl)»phenyIamino]- 1 -phenyl-methylidene} -5- 
trifluoromethylsulphonylamino-2-indolinone 

(40) (Z)-3-[l-(4-dieAylaminomethyl-phenylamino)-l-pheny 
trifluoromethylsulphonylarnino-2-indolinone 

(41) (Z)-3-[l-(4-dipropylaminome^ 
trifluoromethylsulphonylamino-2-indolinone 

(42) (Z>3-{ 1 ~[4-(pyrrolidin- 1 -yl)-methyl-phenylamino]- 1 -phenyl-methylidene) -5- 
trifluoromethylsulphonylamino-2"indolinone 

(43) (Z)~3-[l-(4-piperidinomethyl-phenylamino)-l~phenyl-methylidene]-5- 
trifluotomethylsulphonylamino-2-indolinone 

(44) (Z>3-[l-(4-hexamethyleneiminomethyl-phenylamino)-l-phenyl-methylidene]-5- 
trifluoromethylsulphonylamino-2-indolinone 

(45) (Z)-3~{ 1 -[4-(4-methylpiperidinomethyl)-phenylamino]-l -phenyl-methylidene) -5- 
trifluoromethylsulphonylainino-2»indolmone 
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(46) (Z)-3-[H4-moipholinometM^ 
trifluoromethylsulphonylamino-2-indolinone 

(47) (Z)-3-{l-[4-(4-meAylpipcrazinomcthyl)-phcnylamino]-^ 
trifluorornethylsuiphonylamino-2»indolinone 

(48) (Z)-3-[H4-piperazinome^^ 
isopropyIsulphonylamino-2-indoHnone 

(49) (Z)-3-{l-[4-(2 s 6-dimethylpipendinomethyl)-phenylamino]-K 
isopropylsulphonylamino-2-indolinone 

(50) (Z)-3-[ 1 ^(4-dimethy laminomethyl-phcnylamino)- 1 -pheny !-methylidene]-5- 
isopropylsulphonylamino-2-indolinone 

(5 1 ) (Z)-3-[ 1 -(4-diethylaminomcthyl-phenylamino)- 1 -phenyl-methylidenc]-5- 
isopropylsulphonylamino-2-indolinone 

(52) (Z)-3-[l-(4-dipropylaminomcthyl-phenylamino)-l-phenyl-m 
isopropylsulphonylamino-2-indolinone 

(53) (Z)-3» { 1 -[4-(pyno] idin- 1 -yl)-methyl-pheny lamino]- 1 -phenyl-methylidene} -5- 
isopropylsulphonylamino-2-indolinone 

(54) (Z)"3-[l-(4-hexamethyleneiminomethyl-phenylarnino)-l -pheny l~methylidene]-5- 
isopropylsulphonylamino-2~indolinone 

(55) (Z)-3-{l-[4^4*methylpipcridinomethyl)-phcnylaim 
isopropylsulphonylamino-2-indolinone 

(56) (Z)-3-[l-(4-moipliolm^ 

is opr opy Is ulph onyl amino-2-indol inone 

( 57) (Z)-3 - { 1 - [4-(4-methy I pip erazin ome thy 1) -pheny 1 ami no] - 1 -pheny 1-rne thy 1 i dene } - 5- 
is opropy Is ulphony 1 amino-2»in doli none 

(58) (Z)-3-[ l-(4-piperazinomethyl-phenylamino]-l -phenyl-methylidene} -5- 
is opi opy Is ulphony I amin o-2- in dolin one 

(59) (Z>3-{ 1 -[4-(2,6-dimethylpiperidm^ -5 
is opropylsutphonylamino-2-indol inone 
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Example 201 

Drv ampoule containing 75 m g of active substance per 10 ml 
Composition: 

Active substance 75 0 mg 

Mannitol 50 0 mg 

water for injections ad 10 0 ml 



Preparation; 

Active substance and mannitol are dissolved in water After packaging the solution is freeze 
dried To produce the solution ready for" use, the product is dissolved in. water for injections 

Example 202 

Dry ampoule containing 35 mg of active substance per 2 ml 



Composition: 

Active substance 35 0 mg 

Mannitol 1 00 0 mg 

water for injections ad 2 0 ml 

Preparation: 

Active substance and mannitol are dissolved in water After packaging, the solution is freeze- 
dried. 



To produce the solution ready for use, the product is dissolved in water for injections. 
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Example 203 



Tablet containing 50 mg of active substance 



Composition. 



( 1 ) Active substance 50 0 mg 

(2) Lactose 98.0 mg 

(3) Maize starch 50 0 mg 

(4) Polyvinylpyrrolidone 1 5 0 mg 

(5) Magnesium steaiate 2.0 mg 



215 0 mg 

Preparation: 

(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4) (5) is added 
to the dried granulated material From this mixture tablets are pressed, biplanar, faceted on 
both sides and with a dividing notch on one side 
Diameter of the tablets: 9 mm 

Example 204 

Tablet containing 350 mg of active substance 



Preparation; 



(1) Active substance 350.0 mg 

(2) Lactose 136 0 mg 

(3) Maize starch 80 0 mg 

(4) Polyvinylpyrrolidone 30 0 mg 

(5) Magnesium steaiate 4.0 mg 

600 0 mg 
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(1), (2) and (3) are mixed together and granulated with an aqueous solution of (4) (5) is 
added to the dried granulated material From this mixture tablets are pressed, biplanar, 
faceted on both sides and with a dividing notch on one side 
Diameter of the tablets: 1 2 mm 

Example 205 

Capsules containing 50 mg of active substance 



Composition; 



( 1) Active substance 50 0 mg 

(2) Dried maize starch 58 .0 mg 

(3) Powdered lactose 50 0 mg 

(4) Magnesium stearate 2.0 mg 



160 Omg 

Preparation: 

(1) is triturated with (3) This trituration is added to the mixture of (2) and (4) with vigorous 
mixing 

This powder mixture is packed into size 3 hard gelatine capsules in a capsule filling machine 
Example 206 

Capsules containing 350 mg of active substance 
Composition: 

( 1 ) Active substance 3 50 0 mg 

(2) Dried maize starch 46 0 mg 

(3) Powdered lactose 30 0 mg 

(4) Magnesium stearate 4.0 mg 

430.0 mg 



- 89 - 



Preparation: 

(1) is triturated with (3) This trituration is added to the mixture of (2) and (4) with vigorous 
mixing 

This powder mixture is packed into size 0 hard gelatine capsules in a capsule filling machine 



Example 207 

Suppositories containing 100 mg of active substance 
1 suppository contains: 

active substance 1 °0 0 mg 

polyethyleneglycol (M W 1 500) 600 0 mg 

polyethyleneglycol (M W 6000) 460 0 mg 

polyethylenesorbitan monos tear ate 840.0 mg 

2,000 0 mg 



Preparation: 

The polyethyleneglycol is melted together with polyethylene sorbitan monostearate At 40°C 
the ground active substance is homogeneously dispersed in the melt. It is cooled to 38°C and 
poured into slightly chilled suppository moulds 
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Patent Claims 



1 Substituted indolinones of general formula I 




0), 



the isomers, the salts thereof, particularly the physiologically acceptable salts thereof, wherein 



X denotes an oxygen or sulphur atom, 



Rj denotes a hydrogen atom, a Ci^-alkoxycarbonyl or C 2 -4-alkanoyl group, 

R 2 denotes a Q-e-alkyl group optionally substituted by one or more halogen atoms or a 
phenyl group or a C M -alkenyl group optionally substituted by a phenyl group, 
wherein the phenyl moiety may be substituted in each case by a fluorine, chlorine, 
bromine or iodine atom, by a Ci-3-alkyl or Ci-3~alkoxy group, 

a phenyl group which may be mono- or disubstituted by fluorine, chlorine, bromine or 
iodine atoms, by Ci- 3 -alkyl or Ci. 3 -alkoxy groups, wherein the substituents may be 
identical or different, 

a phenyl group substituted by a trifluoiomethyl, carboxy, C t _ 3 -alkoxy car bony 1, 
aminocarbonyl, cyano, aminomethyl, nitro or amino group, 

a C 4 -6~alkyl, C 3 -7-cycloaIkyl, trimethylphenyl or naphthyl group, 

a 5-membered heteroaromatic group optionally substituted by a CWalkyl group, 

which contains, in the heteroaromatic moiety, 

an imino group optionally substituted by a Ci-3-alkyl group, an oxygen or 

sulphur atom, 



an imino group optionally substituted by a Ct-3-atkyl group and an oxygen, 
sulphur 01 nitrogen atom, 

an imino group optionally substituted by a CVj-alkyl group and two nitrogen 
atoms, or 

an oxygen or sulphur atom and two nitrogen atoms, and to which a phenyl ring 

may be fused via two adjacent carbon atoms, 
or denotes a 6-membered heteroaromatic group optionally substituted by a Chalky! 
group, which contains one or two heteroatoms in the heteroaromatic moiety and to 
which a phenyl ring may be fused via two adjacent carbon atoms, 

denotes a hydrogen atom or a Ci.<s-alkyl group, 

a phenyl group optionally substituted by a fluorine, chlorine or bromine atom, by a 
Ci-3-alkyI, hydroxy, Ci,3-alkoxy, Ci-3-alkylsulphenyi, Ci- 3 -alkylsulphinyl, 
Ci-3-alkylsulphonyi, phenylsulphenyl, phenylsulphinyl, phenylsulphonyl, nitro, amino, 
Ci-3-alkylamino, di-(Ci-3~alkyl>amino, C^s-alkanoylamino or N~(Ci- 3 -alkylarnmo> 
C 2 -5"alkanoyl amino group, 

denotes a phenyl or naphthyl group optionally substituted by R7, which may 
additionally be substituted by a chlorine or bromine atom or a nitro group, a 
5-membered heteroar omatic group which contains an imino group, an oxygen or 
sulphur atom or an imino group, an oxygen or sulphur atom and one or two nitrogen 
atoms, or 

a 6-membered heteroaromatic group which contains one, two or thr ee nitr ogen atoms, 
while the abovementioned 5- and 6-membered heteroar omatic groups may 
additionally be substituted by a chlorine or bromine atom or by a methyl group or 
wherein a phenyl ring may be fused to the abovementioned 5™ and 6-membered 
heteroaromatic groups via 2 adjacent carbon atoms, or 



and Re in each case independently of one another denote hydrogen atoms or Ci-3-alkyl 
groups, and 

denotes a fluorine, chlorine, bromine or iodine atom or a cyano group, 

a methoxy group or a C 2 ..3»alkoxy group, which may be substituted in the 2 or 3 

position by an amino, Ci, 3 -alkylarnino, di-(Cto-alkyl)-amino or 5- to 7-membered 

cycloalkylencimino group, while in each case an alkyl moiety in the abovementioned 

alkylamino and dialkylamino groups may additionally be substituted by a phenyl 

group, 

a trifluoromethyl, nitro, amino, Ci-3-alkylamino, di-(Ci, 3 ^alkyl)-amino, 
■ C 2 .5»alkanoylamino, N-(C i -3-alkyl)-C 2 .5"alkanoylamino J Q-s-alkylsul phony lamino, 
N-(Ci-3-alkyl)-Ci-5-alkylsulphonyIamino f phenylsulphonylamino, N-(Ci-3-alkyl)- 
phenylsulphonylamino, aminosulphonyl, Ci- 3 -alkylaminosulphonyl or di-(Ci. 3 ~alkyl)- 
aminosul phony 1 group, while in each case an alkyl moiety in the abovementioned 
alkylamino and dialkylamino groups may additionally be substituted by a carboxy, 
Ci.3-alkoxycarbonyl, aminocaxbonyl, Ci-3-alkylaminocarbonyI, di-(Ci. 3 -alkyl)- 
aminocarbonyl, 2-dimcthylaminoethylaminocarbonyl or N-methyl-(2« 
dimethylaminoethyl)-aminocarbonyl group and in each case the alkyl moiety of the 
abovementioned alkanoylamino or alkysulphonylamino groups may additionally be 
substituted by a phenyl, amino, Ci-3-alkylamino, di-(Ci- 3 -alkyl)-amino or a 4~ to 7~ 
membered cycloalkyleneimino group, 

a C 2 -4-alkyl amino group which is terminally substituted in the 2, 3- or 4 position by an 
amino, Chalky lamino, di-(Ci.3-alkyl)-amino, benzylamino, N-(Ci-3-alkylV 
benzylamino, C 2 ^alkanoylamino orN-(Ci.3-alkyl)-C 2 -5-alkanoylaniino gioup and 
wherein additionally the amino-hydrogen atom may be replaced by a C 2 _ 5 -alkanoyl, 
benzoyl, C s _ 5 -alkylsulphonyl- or phenylsulphonyl group, while the last-mentioned 
C 2 . 5 -alkanoyl or C^-alkylsulphonyl groups in the alkyl moiety may be substituted by 
a phenyl group, 



a carbonyl group which is substituted by a hydroxy, Ci-3-alkoxy, amino, 
Cus-alkylamino, N-(Ci- 5 -alkyl)-Ci-3-alkylamino or C 5 ^cycloalkyleneimino group; 

a Ci-3-alkyl group which may be substituted by an amino, Ci-5-aIkylamino, 
C 5 .7-cycloalkylamino or phenyl -Q-3-alkyl ami no group which may additionally be 
substituted at the amino nitrogen atom in each case by a C M -alkyl, Cs^-cycloalkyl or 
C 2 -4~alkenyl" or Ci-4-alkyl group, while 

the abovementioned C M -alkyl substituent in each case may additionally be 
mono-, di- or trisubstituted by a cyano, carboxy, Cio-alkoxycarbonyl, 
C M -alkanoyl, pyridyl, imidazolyl, benzo[l ,3]dioxol or phenyl group, while the 
phenyl group may be substituted by fluorine, chlorine or bromine atoms, by 
methyl, methoxy, trifluoiomethyl, cyano or nitro groups and the substituents may 
be identical or' different, or in the 2, 3 or 4 position by a hydroxy group, 

a Ci-3-alkyl group which is substituted by a hydroxy, carboxy, morpholino, 
thiomorpholino, 1-oxo-thiomorpholino, 1,1-dioxo-thiomorpholino, piperazino, 
N-(Cu3-alkyl)-pipei azino or N-benzyl-piperazino group, by a 5- to 7-membered 
cycloalkenyleneimino group or by a 4- to 7-membered cycloalkyleneimino group, 
while the abovementioned 5- to 7-membered cycloalkyleneimino groups may be 
substituted by one or two Ci- 3 ~alkyl groups, which may in turn be terminally 
substituted by amino or C^-alkanoylamino group, or by a C 5 -7-cycloalkyl or phenyl 
group and by a hydroxy group and in the abovementioned cycloalkyleneimino groups 
a methylene group adjacent to the nitrogen atom may be replaced by a carbonyl group, 

a Ci. 3 -alkyl group which is substituted by a 5™ to 7-membered cycloalkyleneimino 
group, while a phenyl group optionally mono- or disubstituted by fluorine, chlorine or 
bromine atoms or by methyl or methoxy groups, wherein the substituents may be 
identical or different, or an oxazolo, imidazolo, thiazolo, pyridino, pyr azino or 
pyrimidino group optionally substituted by a fluorine, chlorine, bromine or iodine 
atom, by a methyl, methoxy or amino group is fused to the abovementioned 5- to 7- 
membered cycloalkyleneimino groups via 2 adjacent carbon atoms, while the 



abovementioned monosubstituted phenyl groups may additionally be substituted by a 
fluorine, chlorine or bromine atom, by a methyl, methoxy or nitro group, or 

an imidazolyl or lH-C|. 3 ~alkylimidazolyl group 

2 Compound of formula I according to claim 1 wherein the sulphonylamino group of the 
formula R 2 -S0 2 NRr is linked to the 5-position of the indolinone gr oup 

3 Compound of formula I according to claim 1 or 2 wherein 

R 3 denotes a phenyl gr oup optionally substituted by a fluorine, chlorine or bromine atom, by a 
Ci-3-alkyl, hydroxy, Ci. 3 -alkoxy, Ci. 3 -alkylsulphenyl, Ci. 3 -alkylsulphinyl, 
Ci. 3 -alkylsulphonyl, phenylsulphenyl, phenylsulphinyl, phenylsulphonyl, nitro, amino, 
Ci-3-alkylamino, di-(Ci- 3 -alkyl)-amino, C 2 . s ~alkanoylamino or N^d-s-alkylamino)^- 
5-alkanoylamino group 

4 Compound of formula I according to one of claims 1 to 3 wherein 

R 2 denotes a C^-alkyl group optionally substituted by one or more halogen atoms or a 
phenyl group or a C 2 . 4 -alkenyl group optionally substituted by a phenyl group, wherein the 
phenyl moiety in each case may be substituted by a fluorine, chlorine, bromine or iodine atom 
or by a d-s-alkyl or Ci-3-alkoxy group 

5 Compound of formula I according to one of claims 1 to 4 wherein 
X denotes an oxygen atom, 

Rj denotes a hydrogen atom, 



R 2 denotes a Ci- 3 -alkyl group optionally substituted by one or more fluorine atoms or a 
phenyl group or a C 2 - 4 -alkenyl group optionally substituted by a phenyl gr oup; 



a phenyl group which may be mono- or disubstituted by fluorine, chlorine, bromine or 
iodine atoms, by C^-alkyl or Cu-alkoxy groups, wherein the substituents may be 
identical or different, 

a phenyl group substituted by a trifluoromethyl, carboxy, Ci. 3 ~alkoxycarbonyl, 
aminocarbonyl, cyano, aminomethyl, nitio or amino group, 

a C 4 -6-alkyl, C 3 . 7 ~cycloalkyl, trimethylphenyl or naphthyl group, or 

a pyridinyl, quinolyl, isoquinolyl, oxazolyl, isoxazolyl, imidazoly] or l-(Cu 3 -alkyl)- 
imidazolyl group optionally substituted by a d^-alkyl group, 

denotes a hydrogen atom or a d-4-alkyI group, or 

a phenyl group optionally substituted by a fluorine, chlorine, bromine or iodine atom, 
by a Ci-3-alkyl, C^-alkoxy, nitro or amino group, 

denotes a phenyl group optionally substituted by R 7 , 

and in each case denote a hydrogen atom, and 

denotes a fluorine, chlorine, bromine or iodine atom, 

a methoxy, nitro, cyano, carboxy, Ci^-alkoxycarbonyl, aminocarbonyl, 
Ci-3-alkylaminocarbonyI, di-(Ci- 3 -alkyl)-arninocarbonyl, phenyl-Ci-3- 
alkylaminocarbonyl, N-(phenyI-Ci- 3 -alkyl)-Ci.3-aIkylaminocarbonyi or 5~ to 7- 
membered cycloalkyleneiminocarbonyl group, 

a C^alkyl group which is substituted by a carboxy, Ci^-alkoxycaibonyl, 
aminocarbonyl, Ci-3-alkylaminocarbonyl, di<Ci-3-alkyI)-aminocarbonyI, phenyi-Ci-3- 
alkylaminocarbonyl, N<phenyl-C|. 3 -alkyl)-Ci- 3 -alkylaniinocarbonyl, 5- to 7- 
membered cycloalkyleneiminocarbonyl, amino, Ci- 3 -alkylamino, di-(Ci-3-alkyI)- 



amino, phenyl-Ci. 3 -alkylamino, N-(phenyl-Ci-3-alkyl)-Ci. 3 -alkylamino or 5- to 7- 
membered cycloalkyleneimino group, 

while the abovementioned 5- to 7-membered cycloalkyleneimino moieties may be 
substituted by one or' two Ci- 3 -alkyl groups and at the same time in the 
abovementioned 5- to 7-membered cycloalkyleneimino moieties, a methylene 
group in the 2 position may be replaced by a carbonyl group or in the 
abovementioned 6- and 7-membered cycloalkyleneimino moieties a methylene 
group in the 4 position may be replaced by an oxygen atom, by an imino, N-(C S . 3 ~ 
alkyl)-imino, N-(phenyl-Ci. 3 -alkyl)-imino or N-(C s . 5 -alkoxycarbonyl)-imino 

group, 

an amino, Ci- 3 -alkylamino, phenyl-Ci. 3 -alkylamino, Ci- 5 -alkanoylamino, phenyl-C M - 
alkanoylamino, Ci-s-alkoxycarbonylamino, phenyl-Ci. 3 -alkoxycaibonylamino, Ci- 5 - 
alkylsulphonylamino, phenyl-Ci- 3 -alkylsulphonylamino- or phenylsulphonylamino group, 
wherein the hydrogen atom of the amino group may be replaced by a C,. 3 -alkyl group, while 
the Cs-3-alkyl moiety may be substituted by a carboxy, Ci- 3 -alkoxycarbonyl, aminocarbonyl, 
Ci-3-alkyIammocarbonyl, di-(Ci. 3 -alkyl)-aminocarbonyl, phenyl-Ci. 3 -alkylaminocarbonyl, N- 
(phenyl-Ci-3-alkyl)-Ci. 3 -alkylaminocarbonyl or C 4 -6-cycoalkylenimnocarbonyl group or from 
position 2 by an amino, Ci. 3 -alkylamino, di-(Ci- 3 -alkyl)-amino, phenyl-C s .3-alkylamino, N- 
(phenyl-Ci- 3 -alkyl)-Ci. 3 -alkylamino, C 2 - 5 -alkanoyl amino, N-(Ci-3-alkyl)-C 2 -5-alkanoylamino, 
Ci-s-alkoxycaibonylamino or N-(Ci.5-alkoxycaibonyl)-Ci- 3 -alkylamino group 

6 Compound of formula I accor ding to one of claims 1 to 5 wher ein 

R 2 denotes a Ci- 3 -alkyl group optionally substituted by a phenyl group, a C1-3- 
perfluoroalkyl group or a phenyl vinyl group, 

a phenyl group which may be substituted by a fluorine, chlorine, bromine or iodine 
atom, by a Ci-s-alkyl, Ci. 3 -alkoxy, nitro, amino, cyano, cyanomethyl or aminomethyl 
group, 



a C 4 - 6 -aIkyl, C 3 ~7-cycloalkyi, trimethylphenyl or naphthyl group, or 

a pyiidinyl, quinolyl, isoquinolyl, oxazolyi, isoxazolyl, imidazolyl or l-(Ci-3-alkyl)- 
imidazoly] group optionally substituted by a Cj-3-alkyl group, 

denotes a phenyl group optionally substituted by a fluorine, chlorine, bromine or 
iodine atom, by a Ci-3-alkyI, Ci„ 3 -alkoxy, nitro or amino group, 

denotes a phenyl group which may be substituted byR 7 and additionally by a chlorine 
atom or a nitro group, while 

denotes a fluorine, chlorine, bromine or iodine atom, 

a methoxy, nitro, cyano, carboxy, rnethoxycarbonyl, aminocarbonyl, 
methylaminocarbonyl, dimethyl aminocarbony I, benzylaminocarbonyl, N-benzyl- 
methylaminocarbonyl, pyrrol idinocarbonyl or piperidinocarbonyl group, 

a methyl or ethyl group which may be substituted by a carboxy, rnethoxycarbonyl, 
aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl, benzylaminocarbonyl, 
N-benzyl-methylaminocarbonyl, pyirolidinocarbonyl, piperidinocarbonyl, amino, 
methylamino, dimethylamino, benzylamino, N-benzyl-methyl amino, 
C2-4-alkanoylamino, N-methy!-C 2 -4-alkanoyianuno, tert butyloxycarbonylamino, N- 
methyl-tert butyloxycaibonylamino, pyrrolidino, piper idino, dimethylpiperidino, 
2«oxo-piperidino T piperazino, 4-methyl-pipcrazino, 4-benzyl-piperazino, 
4-tert butoxycarbonyl-piperazino or morpholino group, or 

an amino, methylamino, ethylamino, Ci- 3 -alkanoylamino, phenyl acetyl amino, 
tert butoxycarbonylamino, C M -alkylsulphonylamino, phenyUmethylsulphonyl amino 
or phenylsulphonylamino group, wherein the hydrogen atom of the amino gTOup may 
be replaced by a methyl or ethyl group, while the methyl or ethyl moiety in each case 
may be substituted by a carboxy, rnethoxycarbonyl, aminocarbonyl, 
methylaminocarbonyl or dimethylaminocarbonyl group or the ethyl moiety may also 
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be substituted from position 2 by an amino, rnethylamino, dimethylamino, 
benzylalkylamino, N-benzyl-methylamino, C2~3~alkanoylarnino, N-mcthy]-C2-3- 
alkanoylamino, tert butyloxycarbonylamino or N-methyl-tert butyl oxycarbonyl amino 
group 

5 

7 Compound of formula I according to one of claims 1 to 6 wherein R 4 denotes a phenyl 
group substituted in the 4 position by R 7 



8. Compound of formula IA 



S0 2 NH 



10 




(IA), 



wherein R? has the meaning given in claims 1 to 7 



9 Compound of formula IA according to claim 8 wherein R 7 is selected from among: 
hydrogen, (2,6-dimethylpiperidino)-methyl, (N-ethylsulphonyl)-N-(2-dimethylaminoethyl)- 

1 5 aminocar bonylmethyl)-amino, N-ethylsulphonyl-N-(N-(2-dimethylaminocthyl)-N-methyl- 
amino-carbonylmetliyl)- amino, 2-oxopiperidinomethyl, 4-ben2yl-piperazino-methyl, 4- 
methylpiperazino-methyl, 4-tert butoxycarbonyl-piperazinomethyl, acetylamino, 
acetylaminomethyl, amino, aminomethyl, benzylaminocarbonyl, ben2ylaminocarbonyl- 
methyl, carboxy, carboxymethyl, chlorine, cyano, dimethylaminocaibonyl-methylamino, 

2 0 dimethylaminoethyl, dimethylaminomethyl, ethoxycarbonylmethyl, ethylsulphonylamino, 

formylamino, meth oxycarbonyl, methylsulphonylamino, morpholinomethyl, N-(2-(N-acetyl- 
N-methyl-amino)-ethyl)-ethylsulphonylamino, N-(2-(N-acetyl-N-methyl-amino)-ethyl> 
methylsulphonylamino, N-(2-(N-acetyl-N-methyl-amino)-ethyl)-propionylamino, N-(2-(N- 
acetyl-N-methyl-amino)-ethylamino, N-(2-(N-benzyl-N-methyl-amino)-ethyl)-propionyl- 

2 5 amino, N-(2-acetylamino-ethyl)-N-acetyl-amino, N-(2-acetylamino-ethyl)-N-ethylsulphonyl- 
amino, N-(2-acetylamino-ethyl)-N-metliylsulphonyl-amino, N-(2-acetylamino-ethyl)-N- 
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piopionyl-amino, N-(2-aminoethyl)-N-methylsulphonyl-amino, N-(2-dimethylamino-ethyl)- 
N-acetyl-amino,N-(2-dimethylamino-ethyl)-N-butylsulphonyl-amino, N-(2-dimethylamino- 
ethyl)-N-methylsulphony]-amino, N~(2-dimethylamino-ethyl)-N-phenylsulphonyl-amino, N- 
(2-dimethylaminoethyl)-N-propylsulphonyl-amino, N-(2-methylamino-ethyl)-acetylamino } N- 
5 (2-methylamino-ethyl)-N-methylsulphonyl-amino, N-(2-methylamino-ethyl)-propionylamino, 
N-(2-propionylamino-ethyl)-N-propionyl-amino, N-(aminocarbonyl-methyl)-'N- 
methylsulphonyl-amino, N-(dimethylamino-caibonylmethy!)-N-(methylsulphonyl-amino, N- 
(dimethylaminoethyl)-N-methylsulphonyl-amino, N-(rnethylaminocarbonyl-methyl)»N- 
methylsulphony]-amino,N-(piperidinomethyl-caibonyl)~N-methyl-amino ) N-acetyl"N-(2-(N- 
1 0 benzyl-N-methyl-amino)-ethylamino, N-acetyl-N-CZ-benzyl-oxycarbonylamino-ethy^-amino, 
N-carboxylmethyl-N-rnethylsulphonyl-ammo, N-ethylsulphonyi-N-hydroxycarbonylmethyl- 
amino, N-methyl-N-acetyl-amino, N-methyl-N-ethylsulphonyl-amino, N-methyl-N-formyl- 
amino, N-methyl-N-memylsulphonyl-amino, N-methyl-N-propionyl-amino, 
piperazinomethyl, propionylarnino, pynolidin- l-yl-methyl and tert butoxycaibonylamino 

15 

10 Compound of formula IB 



wherein R 2 and R 7 have the meanings given in claims 1 to 7 

20 11 Compound of formul a IB according to cl aim 1 0 wherein R 7 has one of the meanings 
given in claim 7 and R 2 is selected from among: 

1 -methyl- lH-imidazol-4-yl, 2-aminophenyl, 2-chlorophenyl, 2-cyanophenyl, 2-nitrophenyl, 
2-phenylethene, 3-aminomethylphenyl, 3-aminophenyl, 3-chlorophenyl, 3-cyanophenyl, 3- 
rnethoxyphenyl, 3-methylphenyl, 3-nitrophenyl, 4-aminophenyl, 4-chlorophenyl, 
2 5 4-methoxyphenyl, 4-methylphenyl, 4-nitrophenyl, benzyl, quinolin-8-yl, cyclopropyl, ethyl, 
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isopropyl, methyl, naphthalin-l-yl, naphthalin-2-yl, propyl, pyrid-2-yl s pyrid-3-yl, 3,5- 
dimethyl-isoxazol-4-yl and 2,4,6-trimethylphenyl 

12 A compound of formula I selected from among: 

5 

(Z)-3-{l-[4-(N-(2-amino^ 

mcthylidenc}-5-phcnylsulphonylamino«2-indolinonc 

(Z)-3-{l-[4»(N-(2-dimethyla^ 
methyliderie}-5-phenylsulphonylamino»2-indolinone 
1 0 (Z)-3» { 1 -[4-(4-methylpiperazinomethy l)-phcnylamino]- 1 -phenyl -methy lidene} -5- 
phenylsulphonylamino-2-indolinone 

(Z)~3 - { l-[4-(pyirolidin- 1 -ylmethyl)-phenylamino> 1 -pheny 1-rnethylidene} -5- 
phenylsulphonylamino-2-indolinone 

(Z)-3- { 1 -[4-(N-methyI»N-acetyl-amino)-phenylamino]- 1 -phenyl-methylidene} -5- 
15 phenylsulphonylamino-2-indolinone 
(Z)~3~(l-phenylamino-l-phenyl-^^ 

(Z)-3-[l-(4-chlorophenylamino)-l-phenyl*'methylidene]-5-phenylsulphonylamino-2- 
indolinone 

(Z)-3-{l-[4<NK2-piopionyi™ 
2 0 methylidene}-5-phenylsulphonylainino-2-indoHnone 

(Z)-3-[l-(4-dimethylaminomcthyl-phcnyl^ 
phenylsulphonylamino-2-indole 

(Z)-3-[l-(4-(N-methyI-N~^^ 
phenylsulphonylamino-2~indolinone 
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(Z)-3^H4-(N-methyl»N^ 

methylidene]-5*phenylsulphonylamino-2-indolinone 

(Z)~3- { 1 -[4-(pyn olidin- 1 -ylmethy l)-pheny lamino]- 1 -phenyl-methylidene} -5- 
benzylsuIphonylamino-2-indolinone 

(Z)-3- { 1 -[4-((2,6-dimethylpiperidino)-niethy l)-phenylamino]- 1 -phenyl -methylidene} -5^(3- 
nitrophenylsulphonylamino)-2-indolinone 

(Z)^3-{l-[4-dimethylaminomethyt-phenylaniino]-l -phenyl-methylidene} -5- 
ethylsulphonyIamino-2-indolinone 

(Z)-3- { 1 -[4-(N-benzyl-N-methyl-aminomethyl)-phenylamino]- 1 -phenyl-methylidene} -5- 
ethylsulphonylamino-2-indolinone 

(Z)-3- { 1 »[4-(2-dimethylamino-ethyl)-phenylamino]- 1 -phenyl -methylidene} ~5- 
ethylsulphonylamino-2-indolinone 

(Z)-3- { 1 -[4-(pyrroIidm-l -ylmethyI)-phenylamino]» 1 -phenyl-methylidene} -5-(pyridin-3- 
ylsulphonylammo)-2-indolinone 

(Z)-3- { 1 -[4-(pyrrolidin- 1 -ylcarbonyl)-phenylamino]- 1 -phenyl-methylidene} -5-(pyridin-3- 

ylsulphonylamino)-2»indoHnone 

(Z)-3-[l-(4-piperidinomethy^ 

2-indolinone (Z)-3- { 1 - [4-(piperidinoraethyl)-phenylamino]- 1 -phenyl-methylidene} -5- 
ethylsulphonylarnino-2-indolinone 

(Z)-3- { 1 »[4-(pipeiidinomethyl)-phenylainino]- 1 -phenyl-methylidene} -5- 
isopropylsulphonylamino-2-indolinone 

(Z>3- { 1 - [4-(piperidinomethyl)-phenylamino] - 1 -phenyl-methylidene) -5-(naphthalin- 1 - 
ylsulphonylamino)-2-indolinone 

(Z)-3- { 1 -[4-(piperidinomethyl)-phenylamino]" 1 -phenyl-methylidene) -5-(3- 
nitr opheny 1 sulphony 1 amino) -2 -indol i none 

(Z)-3-{144Kpiperidinomethyl)-phenylamino]~l-phenyl-methylidene}™5-(3 J 5~ 

dimethylisoxazoM-ylsulphonylamino)-2-indolinone 

(Z)-3 - { 1 -[4-(piperidinomethyl)-phenylamino]- 1 -phenyl-methylidene) -5- 

cyclopropylsulphonylarnino-2-indolinone 

(Z>3- { 1 -[4<piperidinomethyl)-phenylamino]- 1 -phenyl-methylidene} -5-(pyridin-3- 
ylphenylsulphonylamino)-24ndolinone 
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(Z)-3~ { 1 -[4-(pyrrolidin- 1 -y lmethy l)-phenylamino]- 1 -phenyl-methylidene} -5- 
cyclopropylsulphonylamino-2-indolinone 

(Z)-3 - { 1 -[4™(pyrrolidin- 1 -ylmethyl)-phenylamino]- 1 -phenyl-methylidene} -5- 
propylsulphonylamino-2-indolinone 

(Z)-3- { 1 -[4-(pyn-olidin- 1 -ylmethyl)-phenyl amino]- 1 -phenyl-methylidene} -5~ 
ethylsulphonylamino-2-indolinone 

(Z)-3- { 1 ~[4-(pyn olidin-1 -ylmethyl)-phenylamino]- 1 -phenyl-methylidene} -5- 
methylsulphonylamino-2-indolinone 

(Z)-3»{l-[4-(benzylaminocarbonyl)»phenylamino]-l"phenyl--methylidene}-5- 

phenylsulphonylamino-2-indolinone 

(Z)-3-{l-[4-(N-dimethyIamino^^ 

methylidene}-5-phenylsulphonylamino-2-indolinone 

(Z)-3-[ 1 -(4-piperidinomethyl-phenylamino)- 1 -phenyl-methylidene]»5-(4- 

aminophenylsulphonylamino)-2-indolinone 

(Z)0-{l-[4<N-(2-dimethylamm^ 

methylidene}-5-(N-methyl-N-phenylsulphonyl-amino)-2-indolinone 

13 Process for preparing a compound of formulae I ? IA or IB according to one of claims 1 
to 1 1 > characterised in that 

(a) a compound of general formula 



wherein 

X, R 2 , Rs and K 6 are as hereinbefor e defined and 

R B has one of the meanings given for Ri or denotes a protecting group for the nitrogen 
atom of the lactam group, while Rg may also denote a bond to a solid phase optionally 
formed via a spacer, and 




Z 



R 



8 
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Z, denotes a halogen atom, a hydroxy, alkoxy or' aralkoxy group, e g a chlorine or 
bromine atom, a rnethoxy, ethoxy 01 benzyl oxy group, 

is reacted with an amine of general formula III 

H-N ^ (m), 

R 4 

wherein 

R4 and R5 are as hereinbefore defined, 

and if necessary any protecting group used for the nitrogen atom of the lactam group is 
cleaved or is cleaved from a solid phase; or 

(b) a compound of general formula 



HNR 




(IV), 



1? 

i 

wherein 

Ri and R 3 to R& are as hereinbefore defined, is reacted with a compound of general 
formula 

R 2 -S0 2 -OH (V), 

wherein 

R 2 is as hereinbefore defined, or with the reactive derivatives thereof 

14. Pharmaceutical prepar ation containing a compound according to one of claims 1 to 1 1 
and pharmaceutically acceptable carriers and/or excipients 



15. Use of a compound according to one of claims 1 to 1 1 for preparing a medicament for 
the treatment and prevention of diseases characterised by excessive or abnormal cell 
proliferation. 
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Abstract 

The invention relates to substituted indolinones of general formula I 




5 the isomers, the salts thereof, particularly the physiologically acceptable salts thereof, 

wherein R u R 2 , R 3> R 4 , Rs, Re and X have the meanings given in claim 1, as well as processes 
for preparing them and their use The new compounds are valuable inhibitors of cell 
proliferation, particularly of tumour cells, and inhibitors of protein kinases 



